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Features 


XE-900 


XE-800 


XE-700 


EPIC™ XE-900 

1.0 GHz CPU 


Need reliability? 

-40° to +85° 


CPU 

Via Eden 

AMD Geode GXI 

STPC 

Clock speed 

400 MHz; 733 MHz; 1.0 GHz 

300 MHz 

133 MHz 

BIOS 

General Software 

Phoenix 

Phoneix 

DRAM support 

to 256 MB 

to 256 MB 

32/64 MB 

Compact/Flash 

Type 1 or II 

Type 1 or II 

Type 1 or II 

COM 1 

RS-232 

RS-232/422/485 

RS-232 

COM 2 

RS-232 

RS-232/422/485 

RS-232/422/485 

COM 3 

RS-232 

NA 

RS-422/485 

COM4 

RS-232 

NA 

RS-232 

COM 5 

RS-232/422/485 

NA 

NA 

COM 6 

RS-422/485/TTL 

NA 

NA 

LPTI 

0 

0 

1 

EIDE 

2 

2 

1 

USB 

2 

6 

2 

CRT 

1600 x 1200 

1280 x 1024 

1280 x 1024 

Flat panel 

LVDS 

yes 

yes 

Digital I/O 

24-bit prog. 

48-bit prog. 

24-bit prog. 

Ethernet 

10/100 Base-T 

Dual 10/100 Base-T 

10/100 Base-T 

Expansion 

PC/104 & Plus 

PC/104 & Plus 

PC/104 

Power 

3.6A operating 

1 .6A max. 

1 .6A max 

Temp, range 

-40° to 70/85° C 

-40° to 80° C 

-40° to 80/85° C 

Shock/vibration 

40/5g 

40/5g 

40/5g 


Need Linux, QNX, Windows®P 
Try our OS EMBEDDER™ KITS 


Our kits are the shortest path to 
a successful OS on an Octagon 
embedded computer. 

• Pick your Octagon SBC 

• Pick the OS you prefer: Linux, 
Windows, QNX 

Octagon delivers a high 
performance, total solution. 




Typical Linux kit includes: 

• Target CPU card 

• Preloaded OS image on 256 MB 
industrial CompactFlash 

• 256 MB SO-DIMM module 

• Interface cables 

• Hard copy of manual 

• Mouse 

• CPU OS bootable CD 

• Optimized OS version 

• Full driver support for 
on-board hardware 

• X-Windows support 

• Example applications and 
source code 

• Extra documentation 
















































X-SRAM-2 MB 

• 2 MB high speed, SRAM 

• Read and write at full bus speed 

• Pointers to memory saved if CPU 
resets or loses power 


Need PC/104 expansion? 
Try our XBLOKs® 


X-DIO-48 bit programmable 
digital I/O 

• 48 digital I/O, 5V compatible 

• Source and sink 16 mA per output 

• Direct connection to 
opto-module racks 

X-COM-2 dual UART 

• Up to 230.4 kBaud data rate 

• Supports RS-232/422/485 

• RS-485 fault protected to ±60V 

X-LAN-I Ethernet LAN 

• 10/100 Base-T, Intel 82551 ER 


XBLOKs offer the best compromise 
in cost and function for both PC/104 
and PC/104-P/us. Only 44% the size 
of a standard PC/104 card, you can 
add two functions to your system 
but increase the stack height by 
only one level. -40° to 85° C. Heat 
diagram shows enhanced cooling. 
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• Fully plug-n-play 

• High performance, 

PCI bus interface 

X-USB-4 quad USB 2.0 

• Speeds up to 480 mbps 

• Mix and match USB l.l and 2.0 

• Current-limited ports can supply 
500 mA to external devices 


Need a fanless system? 
NGW CONDUCTION 

r* COOLING SYSTGM 



Designed for the XE-900, 
our conduction cooling system 
eliminates a fan even at 1.0 GHz. 


For a full listing of 
Octagon Systems 
products, visit us at 

www.octagonsystems.com 
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Battle Grade Ethernet 



SBS knows rugged Ethernet. With failover and BIT, our switches are battle ready. 


OUR GIGABIT ETHERNET SWITCHES have been through boot 
camp—they've been tested, qualified, toughened up 
and generally put through the wringer. What 
emerges from this brutal test of character is 
Battle Grade Ethernet™. 


These switches come with failover software and built 
in test (BIT). They are available in air or conduction r- 
cooled versions, with up to 24 ports for 6U or 3U 
CompactPCI® systems. Our most rugged switches 



CP3-GESW12M3 

3U CPCI 10-Port Layer-2 & 
Layer-3 Managed Switch 


can operate at temperatures from -40° to +85° C and 
have been designed to meet VITA 47 classes 
ECC1, ECC2, ECC3 and ECC4. 

Ethernet is a proven technology in many military 
programs, and it is an important element of most 
networking applications. Which means Ethernet will 
have the kind of long term support that is critical in 
COTS programs. So if you're looking for Ethernet that 
has earned its stripes, give us a call. Sir. 


Technologies. 


SBS knows. 

Find the Ethernet you’re looking for at www.sbs.com or call 800.SBS.EMDEDDED 
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24 Adaptivity in Action for SDR and Cognitive Radio 

Manuel Uhm, Xilinx, Inc. 

30 Software Assurance Is Critical to SDR Success 
Bernard C. Eydt, Booz Allen Hamilton 
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Tech Recon 

UAV Control Systems 

48 Network Issues Drive UAV Control Strategies 
Jeff Child 


Special Section 

Military Power Conversion Directory 

52 Military Power Conversion Directory 
Jeff Child 

Our 2nd annual Military Power Conversion Products Directory provides an 
“apples-to-apples” sampling of today’s current crop of power products 
including DC/DC converters, power supply module “bricks” and slot-card 
power supplies. Check on www.cotsjournalonline.com to see the on-line 
version of this directory featuring contact info, URL links and downloadable 
datasheets for the companies listed in this directory. 


COTS (kots), n. 1. Commercial off-the-shelf. Terminology popularized in 1994 within U.S. DoD 
by SECDEF Wm. Perrys “Perry Memo” that changed military industry purchasing and design 
guidelines, making Mil-Specs acceptable only by waiver. COTS is generally defined for technol¬ 
ogy, goods and services as: a) using commercial business practices and specifications, b) not de¬ 
veloped under government funding, c) offered for sale to the general market, d) still must meet the 
program ORD. 2. Commercial business practices include the accepted practice of customer-paid 
minor modification to standard COTS products to meet the customer’s unique requirements. 

-Ant. When applied to the procurement of electronics for the U.S. Military, COTS is a procure¬ 
ment philosophy and does not imply commercial, office environment or any other durability grade. 
E.g., rad-hard components designed and offered for sale to the general market are COTS if they were 
developed by the company and not under government funding. 


Cover Story.Page 19 

Conventional military radios—like the one 
used by this Marine as he radios in his current 
position during counter-insurgency operations 
with Iraqi Security Forces—will be a thing of the 
past once the JTRS program is complete. Based 
on software programmable radio technology, 
the DoD’s multi-services Joint Tactical Radio 
System (JTRS) calls for seamless real-time 
communications with and across the U.S. 
military services, and with coalition forces. 
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OUT OF YOUR 

ELEMENT? 

Regardless of location...PMI offers 

1U, 2U, and 3U Products: 750 Walts to >10kW’s 
Low Voltage/High Current with Redundancy 
Intelligence: Unit, Shelf and Systems 




■ magnetic) 

Power, with Intellect 


1745 Berkeley Street, Sa nta Monica, CA 90404 L SA toll free: (800) 269-6426 main : (3101 829-6751 
fax: (310) 453-3929 www.PioneerMagnetics.com email: Salesd'PioneerM agnetic5.com 
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Google, Moore’s Law and Me 


I need a college course on how to more effectively use Google— 
or something better than Google. I know what I want when 
I Google, and don’t get me wrong. For me it’s the best search 
engine ever, but I waste so much time getting what I want. If you 
put in exactly the right words, quotes, plus signs, minus signs, 
you may get what you want rather quickly. That’s the problem 
for me. I put in the words and signs that I think will get me there 
and nine times out of ten I either get too much or not anything 
I’m looking for. If I don’t get close to what I’m looking for I start 
pulling things out of my request, until I get too much. The next 
step is reading the headings in the results and guessing which 
one might get me where I want to be. After visiting several sites 
and being totally frustrated I go back to square one. Eventually I 
get what I want and many times I come across things that are not 
related but extremely interesting and get sidetracked. 

After getting what I want I look back and think, if I had 
known to type in this and that I could have found this in a min¬ 
ute rather than an hour. One problem is expectation. Fifteen 
years ago getting what I want could have taken days and irritated 
my staff by forcing them to do it when they could have been 
productive. In contrast, now I have a very fast computer and In¬ 
ternet access. So now that the technology is here, I need to face 
the reality that I’m the problem. What I need now is technology 
to work around—or work with—my personal characteristics. If 
I want to look at all “military electronic magazines,” it would be 
nice to not have to type “minus” to eliminate libraries, magazine 
sales and so on. I also don’t want to wade through 55,000,000 
hits. Again, this is my personal problem. So, tell me Microsoft, 
when are you going to help the non-programmer challenged in¬ 
dividuals like me? 

Search engines are just one small facet of the war that goes 
on between the Internet data provider and the data user. Prior to 
the Web, buyers (potential buyers) needed to contact sellers and 
expose their identity. That enabled sellers to identify the buyer 
and “sell” them. The Internet enables buyers to remain anony¬ 
mous, preventing sellers from the ability to “sell” the buyer. Sell¬ 
ers then started building layers of “selling” into their Web sites, 
frustrating, but not altering the buyer’s anonymity. In the last 
few years all sorts of traps have been put in place by organiza¬ 
tions to get your e-mail address—freebees requiring your e-mail 
address, e-mail-only as preferred communication, e-mail por¬ 
tals providing multiple and quicker data access, cookies and so 


on. As a result, little by little sellers are getting back the ability to 
know who the buyer is and “sell” them. 

The most recent craze with the Internet is what I call infor¬ 
mation “dumping.” This is where you elect to get some specific 
type of update from a company or information provider via e- 
mail. But enveloped around the information you are interested 
in is all the things they are trying to expose you to. In my profes¬ 
sion, newsletters, alerts, updates, whatever they are called, can 
be very useful, and I’m sure that they are useful to people in 
various positions. 

All that said, I’m starting to feel a little like I do when I 
Google. I get every electronic version of industry information 
going. And now each information dump is filled with more and 
more material that I don’t want. In the past when my “confuser” 
and Internet access were slower, I would just unsubscribe from 
the biggest offenders because I couldn’t handle it. Now that I 
have a faster “confuser” and Internet service I thought I would 
be better off. I’m not sure I am. Now there’s even more informa¬ 
tion dumps and they keep getting larger. That takes more of my 
time to sort through them looking for that germ of what I want 
to know. 

Unfortunately Moore’s Law doesn’t extend to my personal 
ability to sort the information that’s available or dumped on me. 
I doubt I’m alone with this problem, so the question is: “Is this 
form of selling effective or counterproductive?” Those annoy¬ 
ing little cards that fall out of magazines are very effective, but 
there are only one or two in each magazine. How effective would 
they be if there were several hundred? I liked the time when I’d 
go to lunch with a salesperson rather than getting information 
dumped. Back then maybe I didn’t have the ability to know about 
every alternative product in the universe, but on the other hand, 
my problems always seemed to get solved effectively. 11 
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Operate and 
survive under 
the most extreme 
conditions with 
ruggedized E-Disk® 
solid-state flash drives and 
network storage solutions. 
BiTMICRO’s cutting-edge 
storage technologies offer utmost 
reliability, optimum data security and 
unmatched performance. 


Ethernet I Fibre Channel I SCSI IIDE/ATA 
USB I FireWire I cPCI VME I SATA I iSCSI 


PCI-XI PCI Express I SAS I Infiniband 


BiTMICRO 

ULTIMATE STORAGE SOLUTIONS T “ 



BiTMICRO Networks, Inc. 
45550 Northport Loop E 
Fremont, CA 94538-6481 


^0 www.bitmicro.com 
M info@bitmicro.com 
S 510-743-3475 


Data Storage Technology 

Proven. Rugged. COTS. 




We Put the Shite of the Art to Wtonfc ? 


At Phoenix International, we design and build Rugged COTS Data 
Storage Systems that plug and play in any application - from 
multi-terabyte RAID and Storage Area Network configurations to 
plug-in VME/cPCI Storage Modules. Our worldwide reputation for 
excellence is earned by manufacturing highest quality data storage 
products supported by unparalleled customer 
service and support. 

TYT T {XT} % I _ 

InUcNlA 



INTERNATIONAL 


Phoenix International Systems, Inc. An ISO 9001:2000 Certified SDVOSB 

714-283-4800 • 800-203-4800 • www.phenxint.com 
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Aitech 


Aitech Defense Systems, Inc. 

9301 Oakdale Avenue 

Chatsworth, CA 91311 

email: sales@rugged.com 

Toll Free: 888-Aitech8 - (888) 248-3248 

Fax: (818)718-9787 

www.rugged.com 


Standard! 


True -5S°C to +85°C operation ... 


Aitech continues to provide industry standard open systems architectures such 
as VMEbus and CompactPCI products, designed and tested to -55°C to +85°C as 
standard, because you can't bypass the rules of engagement either. 


We can't change the physics... but we can ensure your COTS sub-systems are 
designed, built, and tested to perform reliably at the temperature extremes of your 
specification - without custom development, "work-arounds", or compromises. 


We take the extra steps... including pre-screened parts qualification, HALT, and 
100% HASS/ESS testing to ensure that every standard Aitech product meets all 
your temperature and rugged performance specifications...standard. 


We've been there. Aitech subsystems have been proven in the world's 
most demanding mission-critical mil/aero applications-from complex 
ground, air and sea platforms to rad-tolerant solutions for the Space 
Shuttle, International Space Station and now earth orbiting satellites! 


We've done that... Meeting full temperature-range specifications with 
standard products is just part of our 20+ year heritage and commitment 
to COTS advancements - from the first conduction-cooled Mil-Spec 
VME board in 1984, to today's highest functionality MIPS/Watt 
boards, multi-Gigabyte mass Flash mass memory cards, and 
high-speed mezzanines. 

We have the proof. .N isit our web site or call for more information 
and our catalog of proven solutions. 


I 






Radstone CP1A: raising the bar in CompactPCI 



Our customers loved our PowerXtreme VME single board computer 
with its high performance, its robustness and, most of all, the flexibility 
it gave them via Radstone's unique AFIX (Additional Flexible Interface 
Extension) card that allowed them to configure tailored I/O without 
impacting PMC I/O. 

"Can we have the same, but for 6U CompactPCI?" they asked. Our 
answer? The new PowerPact CP1A - broadening still further the range of 
CompactPCI solutions available from Radstone. State of the art PowerPC 
processing, DDR memory, two Gigabit Ethernet ports, fast serial commu¬ 
nications and USB 2.0 connectivity combine to deliver industry-leading 
performance - while the AFIX daughter card delivers unprecedented I/O 
flexibility. And of course, it's rugged and hot-swappable. 


Radstone CP1A. 

The pedigree of PowerXtreme now available for CompactPCI 



RADSTONE 

EMBEDDED COMPUTING 


CHECK THE FULL SPEC NOW AT OR CALL 

www.radstone.com/cpla +44 (0) 1327 359444 







Inside Track 


Northrop Grumman Selects VMETRO System 


Northrop Grumman, In¬ 
tegrated Systems Division, in 
Melbourne, FL has contracted 
VMETRO for the Central Electron¬ 
ics Chassis (CEC) system of the 
Airborne Laser Mine Detection 
System (ALMDS) program. The 
CEC uses VMETRO’s Phoenix 
family of VXS (VITA-41) system 
solutions for real-time multipro¬ 
cessing with high-speed serial 
communications. The system 
processes image sensor data in a 
liquid-cooled system incorporat¬ 
ing several Phoenix VPF1 quad 
processor payload cards and 
VMETRO’s recently announced 
CSW1 zero latency switch card. 
Delivery of systems will begin 
during the first half of 2006. The 
order for initial deliveries is val¬ 
ued at approximately $600,000, 
with follow-on orders for ad¬ 
ditional systems and options 

Boeing Taps Concurrent’s 
Linux for C-17 Program 

Concurrent’s RedHawk 
Linux operating system has been 
selected by Boeing for use in 
Symtx avionics test equipment 
used in support of the Boeing 
Integrated Defense Systems’ Air 
Force C-17 modernization pro¬ 
gram. Concurrent’s quad proces¬ 
sor iHawk systems powered by 
the RedHawk Linux operating 
system will be used in hardware- 
in-the-loop (HIL) simulation 
testing of the C-17’s avionics 
subsystems. RedHawk Linux 
reportedly met the high frame 
rates required in the HIL simula¬ 
tion without frame overruns. 

HIL simulation is a critical 
product development process 


expected over the next six years 
leading to potential business in 
excess of $15,000,000 over the 
life of the program. 

ALMDS is deployed on heli¬ 
copters to allow the U.S. Navy to 
detect sea mines at or near the 
water’s surface. Using an airborne 
light detection and ranging blue- 
green laser, the ALMDS system 
covers a large area of the ocean 
detecting, localizing and classify¬ 
ing mines. This system allows the 
military to expedite mine hunting 
and reconnaissance. More than 
fifty helicopter platforms, includ¬ 
ing the MFH-60S Seahawk (Figure 
1), are expected to be outfitted 
with the ALMDS technology. 

VMETRO 
FHouston, TX. 

(281)584-0728. 

[www.vmetro.com]. 


that provides for comprehen¬ 
sive testing of components in a 
virtual environment in which 
other subsystems are replaced 
by mathematical models. 
Components to be tested are 
inserted into a closed loop that 
is reproducible, systematic, fast 
and more reliable than actual 
bench testing. 

The iHawk systems are 
powered by up to eight Intel 
Xeon or AMD Opteron proces 
sors and up to 64 Gbytes of 
memory in rackmount and 
tower enclosures. iHawks are 
true symmetric multiproces¬ 
sors that run a single copy of 
RedHawk Linux. RedHawk 
Linux guarantees that a user 
application can respond to an 
external event in less than 30 


for ALMDS Program 



Figure 1 

More than fifty helicopter platforms 
are expected to be outfitted with the 
Airborne Laser Mine Detection System 
(ALMDS) technology, including the 
MH-60S Seahawk shown here. ALMDS 
uses an airborne light detection and 
ranging blue-green laser to allow the 
Navy to detect sea mines at or near the 
water’s surface. (U.S. Navy photo.) 


microseconds on a dedicated 
processor. 

Concurrent 
Duluth, GA. 

(678)258-4000. 

[www.ccur.com]. 

Saft Awarded Li-Ion Bat¬ 
tery Order from Orbital Sci¬ 
ences for MEASAT-1R and 
THOR ll-R GEO Satellites 

Orbital Sciences Corpora¬ 
tion (Dulles, VA) has placed 
an order for Saft Lithium-ion 
(Li-ion) batteries, continuing 


the ongoing partnership for 
two additional geosynchronous 
(GEO) communications satel¬ 
lites. The first spacecraft battery 
order is for the MEASAT-1R 
satellite that Orbital is building 
for MEASAT Satellite Systems 
of Malaysia. MEASAT-1R will 
generate approximately 3.6 kW 
of payload power at launch. 

The satellite will be launched 
into a Malaysian orbital slot at 
91.5 degrees east longitude over 
Southeast Asia. The launch of 
the new spacecraft is scheduled 
for late 2007. 

The second spacecraft bat¬ 
tery order is for the THOR II-R 
satellite that Orbital is building 
for Telenor Satellite Broadcast¬ 
ing of Norway. The THOR II-R 
spacecraft will provide Ku-band 
fixed telecommunications 
and direct-to-home television 
broadcasting services from 



Figure E 

Scheduled to launch in late 2007, the 
MEASAT-1R satellite will carry 12 Ku- 
band and 12 C-band transponders and 
will feature three antennas. MEASAT-1R 
will provide C-band communications 
services throughout Asia, the Middle 
East and Africa, and Ku-band direct- 
to-home television broadcasting to 
Malaysia and Indonesia. 



Get Connected with companies mentioned in this article. 

www.cotsjournalonline.com/getconnected 
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Figure 3 

The Adtron 16 Gbyte I25FB flash disk is being installed in the Local Control 
Panels (LOCOPs). The LOCOPs are designed to monitor and control the 
parameters required to start and operate the generator sets used on CG-47 
Ticonderoga class cruisers, like the cruiser USS Philippine Sea (shown) 
and DDG-51 Arleigh Burke class destroyers. 


Telenor’s one-degree west lon¬ 
gitude orbital location. The new 
satellite will have 24 transpon¬ 
ders with three times more pay- 
load power (3.6 kW) compared 
to the current THOR II satellite. 
THOR II-R will weigh approxi¬ 
mately 2,450 kg at launch and 
will improve Telenor’s service 
coverage in the Nordic coun¬ 
tries, Europe and the Middle 
East. Delivery of the satellite is 
scheduled for late 2007. 

The rechargeable Li-ion 
batteries will deliver the satellite 
power during two eclipse seasons 
per year when the spacecraft is 
blocked from the sun. The bat¬ 
tery’s high specific energy of 120 
Wh/kg make for approximately 
30 to 50 percent weight savings 
on the battery, enabling the 
satellite manufacturer and user 
to dedicate more of the satellite’s 
crucial mass to the payload, or 
revenue generating part of the 
spacecraft. 

Saft 

Bagnolet, France. 

+33 (0)1 49 93 19 18. 
[www.saftbatteries.com]. 

DoD Releases Its Fiscal 
2007 Budget and QDR 
Report 

Earlier this month, Presi¬ 
dent George W. Bush sent to 
Congress his defense budget for 
fiscal 2007. The budget requests 
$439.3 billion in discretionary 
budget authority for the Depart¬ 
ment of Defense, a seven percent 
increase over enacted fiscal 2006 
funding levels. The budget was 
accompanied by the Report of 
the Quadrennial Defense Review 
(QDR). This is the first time that 
the Report of Quadrennial De¬ 
fense Review and the President’s 
budget for the Department of 
Defense have been delivered to 
Congress together. 

Among the highlights is a 
major increase in the size and ca¬ 
pabilities of Special Operations 


Forces (SOF), including the es¬ 
tablishment of a SOF Unmanned 
Aerial Vehicle Squadron. The 
budget provides $3.7 billion 
in funding in FY 2007 for the 
Army’s Future Combat System 
program and $22.4 billion in FY 
2007- 2011. 

In the area of Joint air 
operations, the budget provides 
$10.4 billion in FY 2007 to fund 
acquisition of F-22 and F/A-18 
E/F aircraft, as well as contin¬ 
ued development and the first 
procurement of the Joint Strike 
Fighter (F-35). To improve 
Joint maritime capabilities, the 
budget invests $11.2 billion in 
FY 2007 in more capable and 
multi-mission ships. In FY 2007, 
the budget funds two DD (X) 
Destroyers, two Littoral Combat 
Ships (LCS), one Virginia class 
submarine, one LHA amphibi¬ 
ous assault ship, and one T-AKE 
logistics ship. 

The QDR, the first con¬ 
ducted during a time of war, re¬ 
flects the process of change that 
has been ongoing in the Depart¬ 
ment of Defense since 2001, and 
sets the department’s direction 
to the future, establishing stra¬ 
tegic priorities and identifying 
key areas for needed investment. 


Based on the President’s 2005 
National Security Strategy, the 
QDR outlines the mix of forces 
and capabilities needed to fulfill 
the strategy’s stated goals and 
objectives. 

The fiscal 2007 budget is 
posted at www.dod.mil/comp- 
troller/defbudget/fy2007/in- 
dex.html. The Report of the 
Quadrennial Defense Review 
is posted at www.defenselink. 
mil/qdr. 

Adtron Solid-State Disks 
Pass MIL-STD-167-1 and 
901D Tests 

Solid-state disk manu¬ 
facturer Adtron announced 
that its I25FB IDE flash disk 
passed standard military tests 
conducted by National Techni¬ 
cal Systems in Tempe, AZ. 
Going beyond the more typical 
MIL-STD-810F testing, MIL- 
S-901D tests demonstrate that 
the I25FB Flashpak flash disk is 
capable of withstanding shock 
loadings that may be incurred 
during wartime service due to 
the effects of weapon attacks. 

In separate MIL-STD-167-1 
tests, the I25FB proved resilient 
to internally and externally 


imposed shipboard vibrations, 
subject to dry and damp heat 
conditions necessary to operate 
in a shipboard environment. 

The Adtron 16 Gbyte I25FB 
flash disk with commercial tem¬ 
perature media is being installed 
in the Local Control Panels 
(LOCOPs) by Woodward Gover¬ 
nor Company. The LOCOPs are 
designed to monitor and control 
the parameters required to start 
and operate the generator sets 
used on the CG-47 Ticonderoga 
class cruisers and DDG-51 
Arleigh Burke class destroyers. 
With a capacity range from 1 to 
56 Gbytes, the I25FB flash disk 
supports standard IDE UDMA 
transfer modes. Solid-state me¬ 
dia options include either com¬ 
mercial (0° to 70°C) or industrial 
(-40° to 85°C) temperatures. 

Adtron 
Phoenix, AZ. 

(602)735-0300. 
[www.adtron.com]. 
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Inside Track 


COTS Websites 


http://leadfree.ipc.org 


IPC’s Lead-Free Portal Offers Useful RoHS Technical Info 


As the July 1 deadline for RoHS compliance 
draws near, technical information on lead-free 
electronic system design has become a valu¬ 
able commodity. The Restriction of Hazardous 
Substances (RoHS) directive restricts makers of 
electronic equipment from selling to the European 
Union market, any equipment that exceeds a speci¬ 
fied maximum concentration per homogeneous 
substance of materials considered hazardous 
including lead and four other substances. And al¬ 
though the military is exempt, it’s a matter of con¬ 
cern to makers of board-level products because 
most companies craft board designs targeted for 
both military and non-military markets. 

While the Web is jam packed with Web sites 
talking about RoHS, IPC’s Lead-Free portal pres¬ 
ents some of the best technical resources on the 
subject. The compliance section of the site includes 



all the latest information including which products 
are covered, the definition of lead-free (.pdf) and 
testing. Also covered are links to RoHS resources in¬ 
cluding training, conferences and compliance tools. 
Meanwhile, the implementation section of the site 
draws upon IPC’s strength as a technical, standards 
developing organization by offering information on 
solder selection, tin whiskers, laminate and other 
PCB material issues, and lead-free components. 
The site provides tools like a peer-to-peer lead-free 
listserve and links to relevant IPC standards. IPC is 
a U.S.-based trade association that brings together 
industry players in the electronic interconnect in¬ 
dustry, including designers, board manufacturers, 
assembly companies, suppliers and original equip¬ 
ment manufacturers. 

IPC, Bannockburn, IL. (847) 615-7100. 
[www.ipc.org]. 



data acquisition ^ video imaging ^ frame grabbers ^ video servers 
bus-to-bus adapters ^ industrial i/o via ethernet ^ sensor interface 
video display ^ digital video recorders ^ power supplies 
CPUs ^ accessories ^ custom embedded solutions 


MORE 


All of our products are designed and manufactured 
in the U.S.A. Contact Sensoray at 503.684.8005 or visit 
SENSORAY.com for more information 
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Program Briefing 

Platform Integration Challenges 
Loom Ahead for Army’s FCS 
Program 


Jeff Child, 

Editor-in-Chief 

F or the Army’s Future Combat Sys¬ 
tems (FCS) program, 2006 will 
be a critical year—and embedded 
computing technologies will begin play¬ 
ing a significant role. With the System 
of Systems Functional Review completed 
successfully last August, the program is 
now in its Integration Phase 1. That will 
involve the platform and network teams 
initiating their sub-tier System Func¬ 
tional Reviews, followed by the first ma¬ 
jor field experiment this year, with the 
first “spin-out” of FCS technologies to 
the Current Force in 2008. Implementing 
those spin-outs will be tricky business, 
especially when it comes to merging the 
embedded computing systems with the 
existing legacy platforms. 

Meanwhile, the prospect of cuts or 
outright termination continues to loom 
over the FCS program. As the 2007 budget 
request takes final shape over the coming 
months, costly programs like FCS, Joint 
Strike Fighter and DD(X)—or at least 
portions of them—are never far from the 
chopping block. A major restructuring of 
the program last year bumped the esti¬ 
mated cost significantly. The DoD’s own 
assessment in a Selected Acquisition Re¬ 
port last fall, raised the estimated cost for 
the FCS Program by more than $62 bil¬ 
lion, up from the $98 billion to over $161 


n| Get Connected 

with companies mentioned in this article. 

www.cotsjournalonline.com/getconnected 


billion. That $62 billion increase is com¬ 
prised of $54 billion due to the program’s 
restructure and $8 billion due to the ex¬ 
tension of the program by four years. 

The goal of the restructure was to split 
the System Development and Demonstra¬ 
tion (SDD) phase into a series of integra¬ 
tion phases (Figure 1). It’s part of a “spiral 
acquisition” strategy, which calls for testing 
and fielding technology building blocks 
that comprise a major program, rather 
than implementing them all at once. 

Platform Tradeoffs 

As development work continues, 
FCS decision makers will be confronted 
with making tradeoffs between econom¬ 
ics of standardizing on a single vendor’s 
solution weighed against and the ben¬ 
efits of open platform architecture. At 
the heart of those tradeoffs is the ques¬ 
tion of whether to support a truly open 
architecture where different RTOS and 
processor architecture can play together, 
or to rely on a selected vendor’s solution. 
Those tradeoffs raise a number of issues 
that will affect the integration. 

FCS decision makers opted for a 
single-vendor approach for the embed¬ 
ded operating systems on FCS’ Integrated 
Computer System (ICS). The ICS is the 
common computing environment for 17 
of the 18 platforms in the FCS “system 
of systems.” The computing environ¬ 
ment connects a network of sensors, un¬ 
manned air platforms, and both manned 
and unmanned ground platforms. Re¬ 
sponsible for the ICS development, the 
team of Rockwell Collins and General 


Dynamics chose LynuxWorks as the em¬ 
bedded operating system vendor—spe¬ 
cifically LynuxWorks’ LynxOS-178, the 
company’s safety-critical, Linux-compat¬ 
ible, POSIX-compliant RTOS. 

That decision to select a single OS 
vendor strays from the original concept 
envisioned in FCS for a completely open 
System-of-Systems Common Operating 
Environment (SOSCOE). The idea was 
that the SOSCOE would serve as a layer 
of abstraction, allowing different RTOSs 
and processor platforms. In other words, 
boards running VxWork, LynxOS or 
Linux on any processor architecture— 
Pentium or PowerPC and so on—could 
operate with the FCS network with the 
Common Operating Environment at a 
higher level tying those together. 

Observers say that the decision to go 
with a single OS vendor was primarily 
an economic decision. For a truly open 
SOSCOE approach, there would have to 
be a layer of software to support SOSCOE 
for each of the various platform combi¬ 
nations —one for LynxOS on Pentium, 
one for VxWorks on PowerPC and so on. 
That would have entailed a lot of separate 
development activities that have to be 
implemented and supported. 

Leaning Toward Intel? 

Narrowing the options still further, 
word is that the FCS ICS will favor an In¬ 
tel architecture. Part of that is driven by 
a software package called the Commer¬ 
cial Joint Mapping Toolkit (C/JMTK), 
which runs on an Intel platform. Appar¬ 
ently because of contractual and budget 
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Figure 1 

The Future Combat Systems program went through a major restructuring last year that split the 
System Development and Demonstration (SDD) phase into a series of integration phases. It’s 
part of a “spiral acquisition" strategy, which calls for testing and fielding technology building 
blocks that comprise a major program, rather than implementing them all at once. Sub-tier 
System Functional Reviews are going on now, to be followed by the first major field experiment 
this year, with the first “spin-out" of FCS technologies to the Current Force in 2008. 
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reasons, that tool wont be ported to a 
PowerPC platform or even to an open 
SOSCOE platform. 

C/JMTK replaces the JMTK, which 
is a collection of government-owned ap¬ 
plication program interfaces (APIs) that 
enable mission applications to interface 
with the COE Mapping, Charting, Geod¬ 
esy and Imagery (MCG&I) functionality. 
In the 1999 Defense Authorization Bill, 
Congress directed that future versions of 
the JMTK be based on commercial tech¬ 
nology. Those type of mapping and terrain 
functions are critical for the Battle Com¬ 
mand (BC) mission applications specified, 
as in FCS, which include mission planning 
and preparation, situation understanding 
and mission execution applications. 

The jury may still be out on whether 
Intel architectures will dominate in FCS. 
Part of the “spin-out” plan for the pro¬ 
gram calls for deploying the ICS on to¬ 
days existing combat vehicles including 


Bradley fighting vehicles, Abrahms main 
battle tanks, Strykers and Humvees. The 
VxWorks running on PowerPC VME64 
dominates in those existing vetronics 
platforms, so having a separate Intel plat¬ 
form running another OS adds an unwel¬ 
come layer of complexity. 

All-in-One Integration 

Moreover, because there’s so little 
space to spare inside any of today’s ar¬ 
mored fighter vehicles, it’s critical that the 
embedded computing racks that house a 
vehicle’s vetronics systems—motor con¬ 
trol, fire control and so on—can be shared 
by the net-centric communications and 
graphics functions that are part of FCS. 
Smaller than Bradleys and Abrahms, 
each of the eight manned ground vehicles 
in the FCS program have even less space 
to spare, so integrating all the comput¬ 
ing systems is even more vital there. To 
meet the size, weight, power and cooling 


requirements, the goal will be to integrate 
as much as possible. 

Interconnect issues also come into 
play. The FCS ICS is based primarily on 
a Gbit Ethernet architecture. In contrast, 
Abrahms tanks use MIF-STD-1553. Going 
from 1553 to Gbit Ethernet is quite a leap 
in itself. A challenge ahead is determining 
if it’s possible to run the vehicle electronics 
in an IP (Internet Protocol) network. Will 
some other interim interconnect—whether 
it’s RapidIO or switched Ethernet—be 
necessary as the deterministic protocol re¬ 
quired for the vehicle electronics? A deci¬ 
sion hasn’t yet emerged on what bus archi¬ 
tecture the ICS will be implemented on, but 
VITA 46/48 is a likely candidate for marry¬ 
ing those requirements of high-bandwidth 
throughput and real-time determinism. 
The first products based on VITA 46 were 
announced at last month’s Bus 8c Board, 
although evolution units of those products 
aren’t expected to be available until Q4 of 
this year. 

It’s All About the Wireless Network 

Of course, the FCS network is noth¬ 
ing without the wireless comms technology 
that ties it together. The network is com¬ 
prised of several homogenous communi¬ 
cation systems such as Joint Tactical Radio 
System (JTRS) Clusters 1 and 5 with Wide¬ 
band Network Waveform (WNW) and 
Soldier Radio Waveform (SRW), Network 
Data Fink and Warfighter Information Net¬ 
work-Tactical (WIN-T). In mid-December 
Boeing received the first delivery of Joint 
Tactical Radio System Cluster 1 (JTRS Cl) 
radios produced for the FCS program. 

The seven pre-engineering development 
model radios were shipped from team mem¬ 
bers BAE Systems and Rockwell Collins to 
the Boeing integration facility in Anaheim 
last week. The operating environment pro¬ 
vides the radio support infrastructure for 
the operation of software communication 
architecture-compliant waveforms. The 
initial waveform set will include the single 
channel ground air radio system waveform 
and the Wideband Networking Waveform- 
increment 1 (WNW). Operational software 
and waveform upgrades will be provided 
with FCS radio deliveries scheduled to take 
place in August. II 
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Software Defined Radio 

SDR Soldiers On, 

But Where’s JTRS? 

Although in the last year there was a lot ot commercial activity tor Software Defined Radio, the 
current military status is not clear while the JTRS program is being reorganized. 


David B. Cotton 
Contributing Editor 

J udging by the new product an¬ 
nouncements, 2005 was a very active 
and productive year for Software 
Defined Radio (SDR). The theme of the 
SDR Forum’s November conference— 
“Software Radio Technology Is Here and 
Now”—sums it up. With 375 participants 
from 16 countries and 175 organizations 
participating in tutorials, panel sessions, 
paper presentations and exhibits, the 
conference proved that SDR is here and 
ready for prime time. 


Offsetting this enthusiasm are con¬ 
cerns for the premier military SDR pro¬ 
gram—the DoD’s multi-services Joint 
Tactical Radio System (JTRS). Faced with 
product delays and cost overruns, dur¬ 
ing 2005 JTRS went into reorganization 
mode, and almost a year later we’re still 
waiting to hear the results. (For more de¬ 
tails, see sidebar “JTRS—What’s Next?”) 

Major SDR Themes 

Two key themes highlighted 2005. 
One was that vendors were trying to pro¬ 
vide a complete SDR development plat¬ 
form. Hand-in-hand was the admission 


I 



Spectrum Signal Processing’s SDR-4000 family is designed for harsh tactical MILC0M 
environments. It includes the PRO-4600 SDR processing engine and XMC-3321 dual 
transceiver modules (center), a five-slot air-cooled cPCI chassis with power supply (left) and 
the software required to develop systems. 


that no one firm had all of the tools to 
achieve this goal, so everyone was an¬ 
nouncing partnerships or working rela¬ 
tionships. 

During the year, Green Hills Software 
announced that the SCARI++ Software 
Suite from Communications Research 
Center Canada (CRC) was available for 
Green Hills’ INTEGRITY OS. They also 
introduced the Green Hills Platform for 
Software Defined Radios, “a complete 
and integrated solution for the develop¬ 
ment and deployment of next-generation 
software-configurable radios.” Pentek re¬ 
leased a complete SDR development plat¬ 
form meeting Software Communications 
Architecture (SCA) compliance, with 
hardware featuring their 7640 software 
radio transceiver PCI card in a PC work¬ 
station, plus the Linux OS and CRC’s 
SCARI++ development suite. 

Zeligsoft announced relationships 
with Harris, I-Logix and Object Inter¬ 
face Systems (OIS). They also teamed 
with Spectrum Signal Processing to sup¬ 
port the latter’s flex Comm SDR-3000 
development platform. With Harris, 
they announced a complete SCA-based 
design and development environment. 
With I-Logix, they signed an interop¬ 
erability and marketing agreement for 
their Component Enabler (CE) and 
I-Logix’ Rhapsody Model-Driven De¬ 
velopment (MDD) environments. OIS 
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teamed up with Zeligsoft to offer an in¬ 
tegrated communications middleware 
and development tool for SDR. 

And it is rumored that shortly Xilinx 
and ISR Technologies will unveil an off- 
the-shelf development kit to acceler¬ 
ate implementation of SDR modems for 
JTRS. The kit is expected to leverage the 
low-power DSP features of Xilinxs Vir- 
tex-4 FPGAs along with their partial re¬ 
configuration capabilities. 

Other Commercial News 

Elsewhere, the SDR Forum selected 


Mercury Computer Systems to develop 
a reference waveform for the DoD’s 
SCA. This reference waveform is an 
example application that will help pro¬ 
mote increased proficiency for design¬ 
ers/developers implementing SCA. 

PrismTechs Spectra Integrated 
Circuit ORB (ICO) demonstrated how 
a CORBA ORB could be embedded na¬ 
tively in an FPGA and used to control 
logic within it. Version 1.1 ofPrismTechs 
Spectra SE waveform development and 
test tool added the ability to reverse 
engineer pre-existing waveforms. 


In hardware news, Spectrum Sig¬ 
nal Processing was very active with a 
plethora of SDR announcements in¬ 
cluding a next-generation SDR product 
family for harsh tactical MILCOM en¬ 
vironments—the SDR-4000 rugged 3U 
CompactPCI line. Its initial hardware 
offering (Figure 1) is comprised of the 
PRO-4600 SDR processing engine and 
XMC-3321 dual transceiver I/O mezza¬ 
nine card. Together, these products pro¬ 
vide a wireless modem that supports up 
to two channels per slot. Spectrum also 
entered into an agreement with General 


JTRS—What’s Next? 

JTRS, the DoD’s Joint Tactical Radio 
System, is a multi-year program designed to 
allow warfighters from different service branches 
to communicate seamlessly with each other and 
with their allies. Initially, it embraced the concept 
of Software Defined Radio (SDR), established a 
Software Communications Architecture (SCA), 
awarded a number of contracts for research 
and development of products, and encouraged 
international industry cooperation and adoption 
of its standards. 

By late 2004 it was obvious that the JTRS 
program was in trouble, with concerns about 
delivery delays and cost overruns and rumors 
of budget cuts. By then, the JTRS program had 
evolved into a waveform development program 
plus three hardware programs with similar re¬ 
quirements and fielding schedules—commonly 
called Cluster 1 (radios for ground platforms, 
Apache, Chinook and Blackhawk helicopters), 
Cluster 5 (handheld and manpack radios for land 
warriors) and AMF (Airborne, Marine and Fixed 
Station radios). 

Early in 2005, the JTRS Joint Program 
Office (JP0) was moved from the Washington, 
DC area to San Diego and reconstituted as the 
Joint Program Executive Office (JPE0) under 
Dennis Bauman. It was given full authority 
over all development of radios, waveforms and 
ancillary equipment, systems engineering, 
performance and standards as well as R&D 
funding. JPE0 was also told to develop a new 
organizational structure, to access all of the 


Way Ahead 
Program Priorities 


• Develop and deliver incremental Transformational 
capabilities to the warfighter 

- Mobile ad-hoc networking 

- Cross-banding 

• Return programs to executability through proper: 

- Discipline in requirements, 
resourcing and acquisition 

- Risk management 

• Technical 

• Cost 

• Schedule 

• Establish an open JTRS technology base to 
promote: 

- Interoperability 

- Affordability (e.g., reuse, 
portability, etc.) 

-Speed to capability 

(Source: JPEO JTRS Overview to OMG, 

August 18, 2005) 

Figure 

The Way Ahead—New JTRS JPEO Program 
Priorities 

existing “Clusters” and to make recommenda¬ 
tions on how to meet its goals. 

In August 2005, in a presentation to the 
Object Management Group (OMG), members 
of the new JPEO described their actions to date 
and gave a glimpse of their expected roadmap. 
Among their actions in the first five months were: 

• Creation of an overall JTRS management 
structure 

• An assessment of the Clusters and other 
programs and the status of waveforms 

• Initiation of a draft replan of the existing 
programs and waveforms, with an eye to re¬ 
ducing high-risk programs to moderate risk 


Their new program priorities, described in 
August, are shown in the Figure. On October 31, 
2005, Dennis Bauman made a presentation to 
the American Institute of Engineers (AIE) Military 
Radios Conference entitled, “JTRS Status and 
Way Ahead.” In many ways his presentation was 
a shortened version of the August one, but it 
emphasized the idea of the Global Information 
Grid (GIG) and stated, “Without JTRS, the tactical 
warfighter is not connected to the GIG.” 

At that time, there were expectations that 
shortly there would be a public disclosure of 
plans by JPEO, perhaps as early as mid-Novem¬ 
ber. But, then came rumors that the proposed 
decisions were deemed unacceptable, and 
November, December and January have come 
and gone without news. Now, some observers 
are saying that it will be March before we hear 
anything about Clusters 1 and 5 and maybe as 
late as June for AMF. And one source is con¬ 
vinced that Cluster 5 will be pulling back from 
the concept of handheld radios. In the meantime, 
we hear that Congress has made significant cuts 
to the JTRS budget, which might well explain the 
delays in hearing from the JPEO. 

Some observers suggest that the JTRS 
vision is not practical and the program can 
never deliver what it promised. Others feel that 
the problem is in the implementation and the 
program needs to be replanned to provide a more 
incremental approach. 

However, in the past year several other 
problems have become apparent. First, the JTRS 
program has backed way off from its concept of 
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Dynamics Canada and planned to jointly 
introduce an upgraded modem for U.S. 
Navy Digital Modular Radios (DMR). 
This upgrade allows the DMR, a software 
defined radio, to host new wideband JTRS 
waveforms. 

Radstone’s subsidiary, Interactive Cir¬ 
cuits and Systems (ICS), announced the 
IMP1A-571, a 3U cPCI Blade, single-slot, 
fully rugged ADC/DAC with a PowerPC 
processor. ICS also broadened their offer¬ 
ings with the ICS-8554 and ICS-8552 ADC 
PMC modules. And Sundance announced 
the availability of a new SDR development 


a partnership with international industry and has 
brought everything back into the JPEO, effectively 
shutting off the flow of information to all except 
those companies actively involved with existing 
Cluster programs. The Technical Advisory Group 
(TAG), an industry group that was providing input 
to the change management process for SCA, 
was shut down. Tools—like the NSA security 
testing of SDR technology—have been classified 
and now require security clearances, making it 
difficult for many non-U.S. firms to gain access 
to them. 

Second, the lack of a business model for 
waveform software makes it extremely dif¬ 
ficult to take advantage of waveform portability. 
There seem to be two approaches: one in which 
waveforms are intellectual property for which 
money can be charged and envisions that they 
will run on commodity hardware, and the other 
that believes that waveforms should be open- 
source commodities and that the money should 
be charged for hardware. Although either might 
work, unfortunately it appears that the govern¬ 
ment may desire both commodity hardware and 
waveforms, leaving industry wondering how 
to make money. These issues—the pullback 
to JPEO and the lack of a business model for 
waveforms—may prove to be detrimental to a full 
and rich development of SDR. 

JTRS JPEO 
San Diego, CA. 

(619)524-7651. 

[www.jtrs.mil]. 


I 


platform, based on the 
TI TMS320C6416T 
digital signal proces¬ 
sor (DSP), to facilitate 
the design and devel¬ 
opment of two-way 
communications ra¬ 
dios. 

JTRS News 

Not all announce¬ 
ments were of tools 
and platforms; some 
related to the JTRS 
program. In Decem¬ 
ber 2005, Boeing—the 
manager of JTRS 
Cluster 1—received 

first deliveries of radios (Figure 2) for the 
Army’s Future Combat Systems (FCS). 
Seven pre-engineering development mod¬ 
els were shipped to the Boeing integration 
facility for software integration and were 
delivered to the FCS program at the end of 
January 2006. Boeing plans to distribute 
40 radios for experimentation this year. 

Thales Communications’ Cluster 2 
JTRS Enhanced Multiband Inter/Intra 
Team Radio (MBITR), or JEM, achieved 
SCA certification. The JEM Operating 
Environment has been certified as “SCA 
Compliant with Waivers,” making it the 
first JTRS radio to be certified by the 
JTRS Joint Program Executive Office 
(JPEO) for SCA compliance. 

General Dynamics C4 Systems 
(GDC4S) chose Altera’s Cyclone II and 
MAX II devices for the JTRS Cluster 5 
design. GDC4S selected the Altera pro¬ 
grammable logic devices (PLDs) for use 
in handheld, manpack and other small 
form-factor radios. 

Finally, Vanu received a study con¬ 
tract from JTRS Joint Waveform Pro¬ 
gram Office (JWPO) to analyze the 
degree to which waveform software 
portability is currently achieved. At the 
SDR Conference, Vanu was presented 
the Industry Achievement Award in rec¬ 
ognition of their outstanding contribu¬ 
tions, research and development in the 
field of SDR. II 



Figure E 

JTRS Cluster 1 radios provide warfighters with secure 
capabilities, including real-time voice and text transmission/ 
receipt, live video and audio streaming, drawing and sharing 
of maps, Net-Meetings and Voice over Internet Protocol 
(VoIP). Source: Boeing Corporation. 
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Main Feature 

Software Defined Radio 

Adaptivity in Action for SDR 
and Cognitive Radio 

Adaptivity at all levels—from functions to services—is a highly desired attribute in SDR and 
cognitive radios. Although users will be exposed to adaptivity at service and application levels, 
adaptivity at component and function levels is also necessary for implementation. 


Manuel Uhm, Senior Marketing Manager 
Xilinx, Inc. 


S oftware defined radios (SDRs) and 
cognitive radios (CRs) are touted 
for their flexibility, which enables 
interoperability, upgradeability and fu¬ 
ture-proofing. This flexibility also en¬ 
ables a highly desired attribute—adaptiv¬ 
ity. Adaptivity can range from a cognitive 
radios ability to adapt to its spectral en¬ 
vironment to a software defined radio’s 
ability to adapt a waveform to compen¬ 
sate for channel fading. 

Just like flexibility, adaptivity is en¬ 
abled by the reprogrammable and recon- 
figurable processors used in SDRs/CRs. 
These processors usually consist of a 
field programmable gate array (FPGA), 
a digital signal processor (DSP) and/or 
a general-purpose processor (GPP). Un¬ 
fortunately, this flexibility comes with a 
power and cost penalty. However, recent 
advances in technology are making this 
flexibility more affordable. For exam¬ 
ple, partially reconfigurable FPGAs (PR 
FPGAs) can implement multiple, inde¬ 
pendent applications in a much more op¬ 
timal fashion than non-partially recon¬ 
figurable FPGAs, resulting in power and 
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FUNCTION 
(i.e., filter) 




Levels of Adaptivity 




SERVICE 
(i.e., network 
awareness) 


APPLICATION 
(i.e., waveform) 


COMPONENT 
(i.e., upconverter) 




Level of Sophistication 

Figure 1 

Levels of adaptivity in an SDR/CR. 


High 


cost savings. This article 
discusses the capabilities of 
platform FPGAs with em¬ 
bedded GPPs and DSP en¬ 
gines that provide a range 
of adaptivity to an SDR 
or CR, while lowering the 
power and cost penalty. 

Adaptivity in SDRs 
and CRs 

Adaptivity, a key capa¬ 
bility of SDRs/CRs, partic¬ 
ularly for military or home¬ 
land security purposes, can 
take many forms, includ¬ 
ing: 

• Changing waveforms to interoperate 
with other friendly communications 
devices 

• Creating a mesh network through ad- 
hoc networking 

•Adapting to the RF environment by 
using spectral awareness to transmit 
in an open spectrum area 

• Collaborating with multiple radios to 
receive a weak signal that could not 
otherwise be detected by individual 
radios 

• Jamming or nulling an interfering signal 

• Degrading gracefully so that a radio 
can accommodate damage to some of 
its processing resources, and reconfig¬ 
uring the remaining resources to sup¬ 
port the most critical services 


For the purposes of an SDR/CR, adaptiv¬ 
ity can be broadly classified into four lev¬ 
els, as illustrated in Figure 1. 

At the lowest functional level of 
adaptivity are functions such as filters 
or transforms. Examples include Kahl- 
man filters, finite impulse responses 
(FIRs) and fast fourier transforms 
(FFTs). These low-level functions are 
basic building blocks of most SDRs/ 
CRs, so it is likely that the parameters 
of a function such as an FIR would have 
to be adapted to support a waveform 
that is changing bit rates. 

The next functional level of adaptiv¬ 
ity is at the component level. In an SDR/ 
CR, common waveform components 
include digital down-converters (DDCs) 
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Adaptive Waveform Scenario 



Figure E 


Adaptivity at the application level 
in a PR FPGA. (ICAP is the Internal 
Configuration Access Port, a widget 
internal toXilinxFPGAs.) 


and digital up-converters (DUCs). These 
components are made up of a number 
of different functions. It is common for 
waveforms to support different bit rates 
or sampling rates and, when a change oc¬ 
curs, the waveform components would 
have to adapt to support the new rate. 

In an SDR/CR, adaptivity at the 
function or component level is “under the 
hood,” transparent to the user. At those 
levels, the user does not see the modifica¬ 
tions necessary to support the service re¬ 
quired. But the next two levels are visible 
to the user and, as such, the user may de¬ 
sire some form of control over adaptivity. 

The application level is a common 
functional level of adaptivity in SDRs/ 
CRs. At this level, adaptivity refers to 
modifications that would occur within a 
given application. The most common ap¬ 
plications in an SDR/CR are waveforms 
such as Wideband Networking Waveform 
(WNW). Depending on the mission pro¬ 
file, the user may need to switch wave¬ 
form modes, so the radio needs to be able 
to accommodate this switch. 

The highest functional level of adap¬ 
tivity is services. At this level, the services 
adapt to changing conditions by calling 
on available applications as needed. Com¬ 
mon examples of services include radio, 
network awareness, ad-hoc networking 


and even anti-jam. Again, the services re¬ 
quired are a function of the mission pro¬ 
file and the SDR/CR will need to be able 
to adapt accordingly. 

Note that these levels of adaptivity 
are not mutually exclusive. Rather, in 
many ways they are interdependent be¬ 
cause adaptivity at each level depends on 
the previous levels for implementation. 
For example, the user might call on the 
radio service to transmit data. The ser¬ 
vice would include adapting to the avail¬ 
able spectrum by scanning RF and then 
selecting the best waveform for sending 
the data. If the waveform is an adaptive 
waveform, then certain channel charac¬ 
teristics might require modification of 
waveform components and functions in 
order to compensate. 

Supporting Adaptivity in FPGAs 

Due to their processing throughput 
and ability to be reconfigured, FPGAs are 
common processing devices used today in 
SDRs/CRs. However, even with FPGAs, 
there are varying levels of capability to 
support adaptivity. 

At the lowest level, FPGAs can be 
one-time configurable, hence not recon- 
figurable. Obviously, such devices are not 
ideal for SDRs/CRs as they cannot adapt 
to support new functionality after the 
first time they are programmed. 

The next level of configurability is 
reconfigurability. As the name implies, 
these types of FPGAs can be configured 
multiple times. In fact, they can be dy¬ 
namically reconfigured on the fly, making 
them suitable for SDRs/CRs. However, in 
many cases, these FPGAs have to be com¬ 
pletely reconfigured, which limits the ca¬ 
pability of the FPGA to support adaptivity 
at the component or function level since 
these levels involve more granularity. As 
a result, support is generally limited to 
adaptivity at the application or services 
level. Most reconfigurable FPGAs today 
fit into this category, including Xilinx’s 
Spartan FPGA family. 

Partially reconfigurable FPGAs al¬ 
low for the next level of adaptivity. Like 
reconfigurable FPGAs, PR FPGAs can be 
dynamically configured multiple times. 
However, only a portion of the device 
needs to be configured at any given time. 


This provides a level of granularity suit¬ 
able for adaptivity at the component and 
even at the function level. The Xilinx Vir- 
tex-II and Virtex-4 families are examples 
of PR FPGAs. 

Finally, the “ultimate” level of recon¬ 
figurability is the ability to reconfigure 
the smallest atomic programmable unit 
of an FPGA, the configurable logic block 
(CLB), on an individual basis. This al¬ 
lows for even finer levels of granularity 
for adaptivity at the function level. How¬ 
ever, it is not clear that the benefit of such 
a fine-grained approach outweighs the 
cost of implementation associated with 
such a high level of sophistication. 

Use Cases 

There are many use cases for en¬ 
abling the adaptivity of a PR FPGA in 
SDRs/CRs, from the function level to 
the service level. We’ll cover two cases: 
a typical case for an SDR supporting an 
adaptive waveform, which demonstrates 
application-level adaptivity, and a multi- 
INT platform providing multiple applica¬ 
tions to the user, demonstrating service- 
level adaptivity. 

In the first case, a user is transmit¬ 
ting voice or data on an adaptive wave¬ 
form from an SDR to another radio. At 
some point, perhaps due to environ¬ 
mental conditions, the channel starts to 
fade. To the SDR, this is characterized 
by an increased bit error rate beyond a 
certain threshold. In order to maintain 
the channel, the radio determines that 
the waveform needs to be adapted to 
the new environment. Adaptivity could 
take many potential forms including 
changing the modulation technique, 
the method of forward error correction 
and/or the bit rate. For the example in 
Figure 2, assume that the radio has de¬ 
termined that a change in modulation 
technique is optimal. The modulator is 
represented as a 16-Quadrature Ampli¬ 
tude Modulation (QAM) modulator. It 
needs to be swapped out with another 
available modulator component—a 
Binary Phase Shift Keying (BPSK), 
Quadrature Phase Shift Keying (QPSK) 
or Orthogonal Frequency Division 
Multiplexing (OFDM) modulator. The 
OFDM modulator is chosen for its re- 
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Multiple Application Scenario 



Adaptivity at the service level in a multi- 
INT platform. (ICAP is the Internal 
Configuration Access Port, a widget 
internal toXilinxFPGAs.) 


sistance to multi-path. With a regular 
reconfigurable FPGA, to support this 
type of component-level adaptivity, 
the FPGA would have to be sufficiently 
large to load all possible components, 
even if many of them are not being used 
at any single point in time. Reconfig¬ 
uring the entire device would result in 
losing the communications channel— 
an unacceptable outcome. By contrast, 
a PR FPGA would only have to load the 
OFDM modulator in an available por¬ 
tion of the device and then make the 
switch from 16-QAM to OFDM modu¬ 
lator. The 16-QAM modulator could 
then be unloaded to free up resources 
for another application or component. 
The outcome is the same, but the PR 
FPGA can be much smaller, resulting in 
a significant power and cost savings. 

The second case involves a multi- 
INT platform (supporting COMINT, 
ELINT, etc.) that uses services to in¬ 
voke many applications including radio, 
spectral analysis, surveillance, jamming 
and anti-jamming, as shown in Figure 3. 
Although multi-INT platforms are not 
commonly used today, the advent of CR 
will bring about this next revolution in 
communications. In this scenario, a 
user may be receiving data. The radio 
service is being utilized to call on two 
applications: the spectral analysis appli¬ 
cation to characterize the spectrum and 
identify potential threats or signals of 


interest, and the radio application to 
receive the data. At some point, an in¬ 
terfering signal may be jamming the re¬ 
ceiver, severely impairing the ability of 
the user to receive crucial intelligence. 
In such a case, the user may call on the 
anti-jamming service to null the inter¬ 
fering signal. This service would char¬ 
acterize the interfering signal, using the 
spectral analysis application, and would 
then load the anti-jammer application 
to null the interferer. Once the jamming 
signal goes away, the anti-jammer appli¬ 
cation can be unloaded by the anti-jam¬ 
ming service. Other services could then 
load available applications, such as an 
ad-hoc networking application to create 
a mesh network, on an as-needed basis. 

It’s clear that adaptivity at all levels, 
from functions to services, is a highly 
desired attribute in SDRs/CRs. Although 
users will be exposed primarily to adap¬ 
tivity at service and application levels, 
adaptivity at component and function 
levels is necessary for implementation. 
As CRs and multi-INT platforms become 


more prevalent, the need for dynamic ad¬ 
aptation will increase and will ultimately 
become a competitive advantage for those 
vendors who are able to accommodate 
different levels of adaptivity. PR FPGAs 
are ideally suited for adaptivity at all lev¬ 
els and have sufficient granularity to al¬ 
low users to reconfigure portions of the 
device down to the size of typical func¬ 
tions in an SDR/CR. II 
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Main Feature 

Software Defined Radio 

Software Assurance Is Critical 
to SDR Success 

There is a fear that software radios will inherit the problems of PCs, including their 
unreliability and their vulnerability to malicious code. But, digital signature technology 
coupled with high-assurance COTS operating systems can enforce a wide range of SDR 
security requirements. 


Bernard C. Eydt, Associate 
Booz Allen Hamilton 

T o date, much security work for soft¬ 
ware defined radio (SDR) focuses 
on traditional communications se¬ 
curity issues, particularly the confidenti¬ 
ality of voice and data transmissions. So 
when people hear “security,” they think 
about data encryption, key management 
and the separation of classified and un¬ 
classified data. However, SDR security 
involves a broader range of issues, many 
under the rubric of software assurance. In 
short, radio users need to have confidence 
that radio software will perform as adver¬ 
tised—to know that the code was devel¬ 
oped using reliable software development 
methods, was thoroughly tested by some¬ 
one they trust and wasn’t changed after 
the testing was completed. 


Radio Software Assurance 

Ultimately, software assurance may 
be more important to many radio users 
than traditional communications se¬ 
curity. In today’s world, the risk that an 
adversary will expend resources to crack 
the cryptography protecting real-time or 
tactical wireless communications is small 
relative to other threats. Conversely, the 
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risk that bad code could cause a radio to 
malfunction or cause interference with 
other legitimate radio communications 
is very real. In a worst-case scenario, 
bad code may have worm-like replicat¬ 
ing behavior, impacting the radio com¬ 
munications of an entire organization or 
community of users. In the absence of ap¬ 
propriate controls, adversaries interested 
in compromising communications se¬ 
curity may find that replacing SDR code 
on a radio platform is much easier than 
cracking its cryptosystem. To explain 
the difference between communications 
security and software assurance, Table 1 
lists potential attacks on both. 

Assurance is significantly more dif¬ 
ficult for SDR than it is for traditional 
hardware-based radios. Once a hardware 
radio design has been certified to meet 
functional and security requirements, 
users can be confident that radios off the 


production line will meet the require¬ 
ments through the radio’s lifetime. Tam¬ 
pering with radios is possible, but it can 
only be done to one radio at a time. The 
adversary must have physical contact with 
the radio and technical expertise. 

SDR changes the threat. Software 
updates can modify multiple radios si¬ 
multaneously. Physical contact is not 
necessary because malicious code can be 
inserted during the development process 
or during remote software downloads. 
User-friendly software tools may allow 
adversaries to modify radio code and its 
behavior with relatively little expertise. 

Software Certification 

Software certification can provide 
required levels of assurance. Comprehen¬ 
sive SDR certification could ensure that 
adversaries cannot circumvent security 
controls. It should include examination of 


Attacks on Radio Communications 

Attacks on Radio Software 

• Eavesdropping 

• Insertion of malicious code 

• Jamming 

• Exploitation of buffer flows and other coding flaws 

• Man-in-the-middle 

• Privilege elevation 

• Impersonation/spoofing 

• Covert channel analysis 

Table 1 


Potential SDR Security Attacks 
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Trusted Network Paradigm 
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Digital Signature Paradigm 

Developer Digitally Signs Radio Code 
Certifier Appends Its Signature to Developer-Signed Object 
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Figure 1 

Comparison of Trusted Network and Digital Signature approaches to secure software 
distribution. 


the SDR device boot procedure and mech¬ 
anisms to achieve process separation and 
memory isolation. Table 2 lists potential 
controls and countermeasures that should 
be tested during certification. 

SDR certification is largely in 
its infancy. The National Security 
Agency (NSA) provides the most com¬ 
prehensive program—security testing 
of SDR technology developed for the 
Joint Tactical Radio System (JTRS). 
But details of the program are clas¬ 
sified, which limits the scope to the 
U.S. DoD, effectively precluding other 
SDR users, including U.S. allies, from 
leveraging it. 


The Federal Communications 
Commission (FCC) also has an SDR 
certification program, but it has no 
defined methodology, preferring a 
case-by-case approach at this stage in 
the evolution of SDR technology. Only 
one company—Vanu—has successfully 
navigated the process to obtain a license. 
The good news is that most FCC pro¬ 
ceedings are public, which means oth¬ 
ers will benefit from advances made in 
this area. The not-so-good news is that 
FCC’s interests are narrowly focused on 
illegal radio interference, which is only 
one aspect of the range of SDR security 
issues to be addressed. Typically, FCC 


activities are not applicable to military 
or non-U.S. communications. 

For the commercial aviation indus¬ 
try, the U.S. Federal Aviation Admin¬ 
istration’s Advisory Circular 20-115B 
establishes Radio Technical Commis¬ 
sion for Aeronautics (RTCA) DO-178-B 
guidelines as a de facto assurance stan¬ 
dard for software development. But these 
guidelines do not specifically address ra¬ 
dio software or security considerations, 
focusing instead on development prac¬ 
tices and documentation. 

The SDR Forum has plans to develop 
protection profiles that could be used in 
certifications of SDR implementations 
under the Common Criteria. Common 
Criteria certification has a number of 
valuable characteristics—certifications 
are internationally accepted and the pro¬ 
cess is widely viewed as rigorous. How¬ 
ever, the certification process is lengthy 
(several months to a year) and expensive 
(typically over $250,000)—perhaps pro¬ 
hibitively so for an emerging technology 
experiencing rapid change. In addition, 
the SDR Forum is unlikely to complete 
its protection profile work before 2008, 
meaning that Common Criteria certifica¬ 
tion is a medium-term solution at best. 

Software testing and certification is a 
critical component of software assurance. 
SDR users should be advocates for its con¬ 
tinued progress, but maturity is still years 
away. In the interim, both the developers 
and consumers of SDR technology need 
to build internal controls to ensure that 
SDR technology risks are mitigated. 

Code-Signing Radio Software 

An important tool in software assur¬ 
ance is the application of digital signatures 
to software objects. A digital signature on 
radio code binds the identity of the sig¬ 
natory to a specific instance of the code. 
This action has several important char¬ 
acteristics. First, it provides a high degree 
of integrity assurance—the software has 
not changed since it was signed. Second, 
it provides non-repudiation—a signatory 
cannot later deny signing the object. These 
properties of digital signatures derive from 
features of asymmetric or public key cryp¬ 
tography and therefore will be accompa¬ 
nied by a public key infrastructure (PKI). 


Onboard Communications 
Security Controls 

Onboard Software Assurance Controls 

• Mutual authentication 

• Cryptographic confidentiality protections 
(symmetric key algorithms) 

• Cryptographic integrity protections (hash 
algorithms) 

• Frequency hopping/agility 

• Secure boot procedure (including software 
integrity checks) 

• Process separation 

• Access control 

• Digital signature verification 

• Independent levels of security 


Table E 

Software Radio Controls and Countermeasures 
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Signed code is not necessarily 
good code. The signature may signify 
nothing more than that a particular en¬ 
tity is choosing to associate with the 
code—most likely a developer meeting a 
security requirement to sign its product. 
However, other organizations might only 
sign code if it first passes a rigorous series 
of tests. Indeed, the assurance that the 
signature provides depends more on what 
operational practices are required to ob¬ 
tain the signature than on the signature’s 
cryptographic strength. 

Fortunately, the code-signing model 
provides user communities a path to en¬ 
hance assurance over time. Near term, 
signatures can provide assurance of the 
code’s integrity and that it comes from 
a known source. Long term, signatures 
provide evidence of security certifica¬ 
tion. From the perspective of the radio 
platform, both levels of assurance can be 
obtained using the same cryptographic 
modules for digital signature verification, 
which could be relatively easily obtained 
today using widely available COTS soft¬ 
ware libraries and tools. 

Security professionals are nearly 
unanimous that the code-signing ap¬ 
proach is ideal for SDR. The SDR Forum, 
European End-to-end Reconfiguration 
(E2R) Project and university researchers all 
recommend a concept of operations based 
on digital signatures. Most also envision 
multiple signatures on software objects. 
For example, the radio platform manu¬ 
facturer might sign executable code to sig¬ 
nify its compatibility with its systems, an 
independent lab might sign to signify that 
certain security functionality is present, 
while a government agency might sign it 
to signify that it is suitable for a particular 
application. Multiple countries might sign 
software for international applications. 
The permutations are endless, but they 
need not be predetermined because digital 
signature mechanisms could be designed 
to support all of them. 

Manufacturers and users are embrac¬ 
ing the approach, albeit much more slowly 
than preferred. For example, the Security 
Supplement to the JTRS Software Com¬ 
munications Architecture (SCA) requires 
that SDR devices “shall only accept cryp¬ 
tographic algorithms/algorithm packages 


signed by NS A,” that “NS A shall digitally 
sign all Security Policy XML files,” and 
that “the [operating system] invocation 
method shall be a NSA digitally signed 
script.” However, SDR middleware and 
tools vendors supporting JTRS custom¬ 
ers do not yet support digital signature 
features within their products, although 
they express openness to including such 
features in future releases. Similarly, user 


and manufacturer representatives in the 
SDR Forum’s Public Safety SIG are trying 
to identify alternatives to digital signa¬ 
tures before committing to such an ap¬ 
proach, largely due to perceptions about 
PKI technology complexity. 

The Trusted Network Approach 

One alternative to digital signatures is 
to distribute radio software over a trusted 
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network. The idea is that if strong authenti¬ 
cation is required to attach to the network 
and the data that traverses the network is en¬ 
crypted, this provides assurance that the code 
comes only from known sources and is not 
modified during distribution. The FCC rules 
on SDR explicitly allow such an approach, 
which Vanu implemented for its Anywave 
Base Station. Military and commercial avia¬ 
tion sources suggest that secure networks, 
combined with well-defined operational 
practices, may adequately protect the radio 
software integrity during distribution. 

Unfortunately, the trusted network 
approach is at best an interim solution re¬ 
stricted to highly vertical integrated SDR 
service providers—organizations that have 
control over everything from development 
of the software to its operation in the field. 
Vanu is such an organization because it 
both builds and operates its SDR solu¬ 
tion, but in the future its ambitions may 
push it beyond this limiting model. Mili¬ 
tary SDR communications can also fit into 


this model if its personnel and various 
contractors are perceived as a single unit, 
but the resemblance breaks down as the 
number of vendors proliferates and with 
requirements for joint operations and ra¬ 
dio communication with allies. 

The core problem of the trusted net¬ 
work approach is that it assumes that ra¬ 
dio code can be limited to such a network. 
In the real world, this restriction poses a 
significant burden on all parties that need 
to touch the software at some point in its 
life cycle—developers, auditors, certi¬ 
fiers, network operators and users. The 
model fails to provide non-repudiation 
for specific instances of code and does 
not work well with Mobile Ad-hoc Net¬ 
works (MANETs), whose infrastructure 
cannot be predetermined by definition. 
The code-signing approach, on the other 
hand, preserves the integrity of code and 
certification bindings even when the soft¬ 
ware is retrieved off an enemy’s server, a 
characteristic that enables enormous 


flexibility in its distribution. The only re¬ 
quirement is that each signatory maintains 
the secrecy of its private key, which should 
never be shared with another entity in any 
case. Figure 1 illustrates relationships be¬ 
tween various entities in the code-signing 
and trusted network paradigms. 

The Dilemma of Software Patches 

An important value proposition of 
SDR is reconfigurability. While hardware 
radio retrofits are rare, software radios ex¬ 
pect to receive periodic upgrades. Ideally, 
the updates will be to enhance functional¬ 
ity or performance, but some updates will 
be required to correct an error or security 
vulnerability discovered after the soft¬ 
ware is installed. 

Software patches are problematic. 
On the one hand, assurance require¬ 
ments dictate full testing of the patch 
followed by appropriate digital signa¬ 
tures. On the other hand, operational 
requirements dictate that patches be 
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applied quickly to avoid mission fail¬ 
ure, a security breach, revenue loss or 
some other adverse consequence. A 
significant risk exists that the patch 
could cause more damage or introduce 
a greater vulnerability than the code it 
replaces—that the cure might be worse 
than the disease—which is made all the 
more probable when patches are writ¬ 
ten hastily in a crisis environment. 


In most environments, assurance 
requirements are subordinate to imme¬ 
diate operational needs. Adversaries will 
try to exploit this situation if they know 
that security controls are significantly 
reduced or even ignored for patches. 
Designing for high-assurance SDR en¬ 
vironments requires procedures and 
mechanisms that resolve the tension be¬ 
tween responding in a timely manner and 


preserving the integrity of information as¬ 
surance processes. Thebest way is to develop 
expedited testing processes for emergency 
patches and include an expiration date in 
signed patches that effectively forces entry 
into the complete assurance process after 
the emergency has passed. 

The Future of SDR Security 

The long-term vision for SDR includes 
modular, reusable and portable software 
components. Realizing this vision enables 
exciting new business models in which 
companies can focus on aspects of radio 
functionality, rather than integration of 
entire communications devices. The SDR 
industry may begin to look like the early 
personal computer industry, with similar 
levels of growth and technical innovation. 
Yet in the vision is also the fear that radios 
will inherit the problems of PCs, includ¬ 
ing their unreliability and their vulner¬ 
ability to malicious code. Fortunately, 
this time around we are much better pre¬ 
pared. Today, digital signature technology 
coupled with high-assurance COTS oper¬ 
ating systems can enforce a wide range of 
SDR security requirements. The future of 
SDR security depends largely on whether 
SDR vendors and customers will choose 
to use them. II 

Bernie Eydt is chairman of the SDR Forum's SDR 
Security Working Group. 
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Software Defined Radio 

SDR Forum Targets International 
Acceptance of SCA 

Open SDR standards provide significant benefits to all stakeholders, including: platform and system 
developers, application developers, system integrators, regulators, service providers and end users. 
The SDR Forum has chartered the SCA Working Group to facilitate broad international acceptance 
of SCA as an open standard for wireless communications. 


Mark Turner, Director Software and Secure Products 
Engineering, Harris Corporation 

T he SDR Forum recently established 
an SCA Working Group to facilitate 
broad international acceptance of 
the Software Communications Archi¬ 
tecture (SCA) across all SDR domains 
around the globe, including civil, com¬ 
mercial and military sectors. The SCA 
was developed by the U.S. DoD as a foun¬ 
dational element of the Joint Tactical Ra¬ 
dio System (JTRS) Program, providing 
an open architecture framework enabling 
programmable radios to load waveforms, 
run applications and be networked into 
an integrated system. 

There are significant benefits to 
be derived from the development and 
adoption of open standards for SDR in¬ 
cluding enabling interoperability within 
and between market sectors and sharing 
platform knowledge, which can reduce 
the costs and risks commonly associated 
with innovation. Further benefits include 
the facilitation of software reuse—reduc¬ 
ing development costs and product time- 
to-market—and aiding market competi¬ 
tiveness, which makes possible the use 
of third-party products as cost-effective 
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I I Figure 1 

I I 50W AN/PRC-152 from Harris 
Corporation. 


solutions. Finally, open SDR standards 
facilitate the development and integra¬ 
tion of advanced applications such as 
Cognitive Radio and the coordination of 
the myriad regulatory concerns around 
the globe. 

Software Communications 
Architecture 

The SCA Specification and its as¬ 
sociated supplements define a standard 
set of rules and protocols for SDR ap¬ 
plications (such as waveforms), utilizing 


Component Based Development (CBD) 
as the underlying software technology. 
Software applications are assembled 
from a set of discrete software compo¬ 
nents with defined properties, intercon¬ 
nected via externally specified interfaces. 
Components inherit much of the charac¬ 
teristics of objects in the Object Oriented 
(OO) paradigm, but decouple the exter¬ 
nal specification from internal mecha¬ 
nisms and implementations. Therefore, 
components are not bound to specific 
applications, programming languages or 
platforms, making them ideal for broad 
software reuse. CBD technology has the 
potential to facilitate the “industrial rev¬ 
olution of software development.” 

The SCA consists of an Operating 
Environment (OE) and applications. The 
OE provides an infrastructure that ab¬ 
stracts the underlying software and hard¬ 
ware of the radio platform, including: 

• A POSIX-compliant operating system 

• Middleware for distributed processing 

• Core Framework (CF) applications for 
system configuration and control 

• Services/Devices that provide radio 
platform capabilities to applications 
through APIs 

For the JTRS Program, several mili¬ 
tary waveform applications that are un¬ 
der development are intended for reuse 
across different radio platforms. As the 
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Main Feature 


Group or Board 

Purpose 

Chair 

Configuration Control 
Board (CCB) 

Review, approve and release revisions of work products. 

Mark Turner, Harris Corporation; Christian Serra, Thales Group 

Architecture Control 
Board (ACB) 

Ensure technical correctness and consistency across work products. 

TBD 

Technical Advisory 
Group (TAG) 

Technical responsibility for advising with regards to the SCA 
specification. Develop clarifications, resolve contradictions, generate 
and review change proposals. 

Steve Bernier, Communications Research Center; Murat Bicer, 
Mercury Computer Systems 

API Group 

Develop APIs, provide clarifications, resolve contradictions, generate 
and review change proposals. 

Rick Woodring, Nova Systems Solutions 

Test & Evaluation 

Group 

Facilitate test, evaluation and certification methods for SCA-based 

SDRs, increasing capacity for U.S. DoD, EU MoDs and commercially 
developed SDRs. 

Pete Cook, Hypres, Inc.; Ruediger Leschhorn, Rohde & 

Schwarz 

Standards 

Management Board 

Establish and maintain policy, processes and procedures for 
development, approval and maintenance of standards. 

Terry Anderson, ITT Industries 

SCA Transition 

Ad Hoc Group 

Establish procedures, set up infrastructure, perform analysis of SCA 
information. 

Dominick Paniscotti, PrismTech 

SCA Scalability 

Ad Hoc Group 

Identify and describe broad set of SDR operating domains to be 
covered by SCA. Define extensions (or contractions) of specifications to 
meet requirements. 

Max Robert, Virginia Tech University 

JTRS JPEO Liaison 
Group 

Primary interaction with JTRS JPEO; ensure JPEO objectives and 
interests are represented. 

Bruce Fette, General Dynamics Corporation 

International Liaison 
Group 

Identify relevant international organizations and establish liaisons, 
ensure objectives and interests are represented. 

Pekka Heikkinen, Elektrobit Ltd.; 

Co-chair TBD 


Table 1 

SCA Working Group Organization 
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Figure E 

SCA Working Group Operations and Work Flow 


result of a recent reorganization, the JTRS 
Joint Program Executive Office (JPEO) is 
now responsible for the development and 
integrity of the SCA. 

SCA implementations are not limited 
to JTRS Programs. A number of SCA- 
based military radio demonstration sys¬ 
tems have been developed internationally 
(in Finland, Sweden, France and Italy), 
and at least one commercially developed 
SCA radio product, the AN/PRC-152, is 
being sold for U.S. military applications 
by Harris Corporation. Figure 1 shows a 
picture of a 50W vehicular configuration 
of the AN/PRC-152. The current revi¬ 
sion of the SCA Specification is available 
through the JTRS Web site (http://jtrs. 
army.mil/). 

SCA Working Group 

The SDR Forum is an international 
industry association dedicated to sup¬ 
porting the development, deployment 
and use of SDR technologies for advanced 
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Main Feature 


wireless systems in civil, commercial and 
military domains. The SDR Forums nu¬ 
merous working groups and special inter¬ 
est groups are focused on all facets of SDR 
technology—including market, regula¬ 
tory and technical issues. 

The SC A Working Group was estab¬ 
lished as an organization within the SDR 
Forum Technical Committee and pro¬ 
vides the SDR community with a venue 
to participate in open discussion of SCA 
requirements, architecture characteris¬ 
tics and Application Programmer Inter¬ 
faces (APIs), to review and recommend 
changes to existing specifications, and 
to create supporting and complemen¬ 
tary specifications. It also provides SCA 
education through specification clarifica¬ 
tions, guidance and reference implemen¬ 
tations in conjunction with establishment 
of frameworks for certification methods, 
tools and capacity outside of the DoD. 

The SCA Working Group is char¬ 
tered with facilitating the structural har¬ 
monization of the SCA and its elements 
with other associated standards, helping 
the industry converge on a consolidated 
set of solutions. It will address the seal- 
ability of the SCA as it is currently de¬ 
fined and propose evolutionary changes 
to ensure the full breadth of SDR domain 
coverage in conjunction with alignment 
to emerging SDR advanced applications 
such as Cognitive Radio. As part of its 
activities, the Working Group is generat¬ 
ing the policy, processes and procedures 
to support the development and adoption 
of relevant SDR standards, with the SDR 
Forum becoming a full-functioning in¬ 
ternational standards organization. 

The SCA Working Group is responsi¬ 
ble for the development, review, approval 
and configuration control of group work 
products, including SCA change propos¬ 
als, API definitions, supporting specifica¬ 
tions and reference implementations. The 
Working Group is intended to serve in an 
advisory capacity for the SCA Specifica¬ 
tion, providing evaluation and industry 
perspective on SCA change proposals, in 
conjunction with generating other perti¬ 
nent change proposals. The development 
and promulgation of standard APIs that 
can be utilized outside the DoD (in¬ 
cluding international environments) is 


essential in order to gain broad accep¬ 
tance of the SCA. So the Group is develop¬ 
ing API strategies and ultimately full API 
definitions to meet these requirements. 

The SCA Working Group provides 
recommendations to the SDR Forum 
Technical Committee and Board of Di¬ 
rectors for final approval of all work 
products to be released for SDR com¬ 
munity access. It is open to participation 


by any interested organization (com¬ 
mercial companies, government or non¬ 
profit organizations); however, the ap¬ 
proval and adoption of work products by 
the SCA Working Group is restricted to 
SDR Forum members through a formal 
voting process. The Working Group is 
co-chaired by Mark Turner (Harris Cor¬ 
poration) and Pekka Heikkinen (Elek- 
trobit) and operates through a series of 


Extreme environments require extreme solutions. 
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advanced backplane and enclosure technology 
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Ayer, MA 01432 
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Main Feature 


interrelated groups and boards, each with 
a defined charter and set of roles and re¬ 
sponsibilities. Table 1 identifies the cur¬ 
rent set of groups and boards established 
by the SCA Working Group, the purpose 
of each group or board and the appointed 
chair or co-chairs. 

The Configuration Control Board, 
Architecture Control Board, Technical 


Advisory Group, API Group and Test & 
Evaluation Group collectively form the 
core of the SCA standards development 
activity. These groups are standing or¬ 
ganizations that function in accordance 
with the policy, process and procedures 
developed by the Standards Management 
Board. Ad Hoc Groups are formed as nec¬ 
essary, with a focus on a particular topic 


area or task. The completed work of an Ad 
Hoc Group will typically flow into one of 
the standing groups for further action or 
finalization. The Liaison Groups provide 
interfaces with external stakeholder orga¬ 
nizations, such as the JTRS JPEO. Figure 2 
depicts operations and workflow through 
the SCA Working Group organization. 

SCA Working Group Operations 
and Work Flow 

SDR is an enabling technology, fa¬ 
cilitating the advancement of commu¬ 
nications capabilities and applications 
across the full breadth of the wireless do¬ 
main. The development and promulga¬ 
tion of open SDR standards can provide 
significant benefits to all SDR stakehold¬ 
ers, including: platform and system de¬ 
velopers, application developers, system 
integrators, regulators, service providers 
and end users. The SDR Forum, as a rep¬ 
resentative for all SDR stakeholders, has 
chartered the SCA Working Group to fa¬ 
cilitate convergence on a consolidated set 
of solutions through broad international 
acceptance of SCA as an open standard 
for wireless communications. The SCA 
Working Group, through participation 
of the SDR Forum membership and in 
cooperation with other wireless industry 
organizations, is working toward achieve¬ 
ment of this important objective through 
a combination of technological, regula¬ 
tory and market-driven perspectives. 

Mark Turner is on the board of direc¬ 
tors for Software Defined Radio Forum and 
serves as co-chair of the forums SCA Work¬ 
ing Group. 

Harris Corporation 
Rochester, NY. 

(585) 244-5830. 

[www.harris.com]. 



JTRS 

[www.jtrs.mil]. 

SDR Forum 
Denver, CO. 

(303) 628-5461. 
[www.sdrforum.org]. 
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Built to go in harm’s way. 


NEW! TPPC64™ (IBM PowerPC 970FX-based SBC) 

6U VME64 engine with up to two IBM® 1.8 GHz PowerPC® 970FX CPUs 
Up to 4GB of DDR400 SDRAM 
VME interface - Universe II VME64x interface 
Two 10/100/1000 Ethernet ports 
Six USB ports 

AC97 audio, two serial ports 
Support for Linux™ OS 
Ruggedized for up to 30G shock 


NEW! TA64™ 

(AMD Turion 64 Mobil-based SBC) 
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Low Power, AMD® Turion™ 64 Mobile CPU 
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Four PMC slots, two USB ports 
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64-bit Solaris 10, Windows® 
and Linux support 
Ruggedized for up 
to 30G shock 


Our ultra-rugged, mission-critical SBCs 
now support more technologies than ever. 

Extreme environments that need mission-critical reliability need 
Themis’ single-board computers. 

Our high performance, high availability computers have proven 
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environments. Where other systems fail, our systems survive - 
in extreme temperatures and up to 30G shock. 

And now Themis’ family includes AMD and IBM PowerPC processors 
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single board computers and graphic accelerators. So we can support 
applications in Solaris, Windows, Linux, UNIX®, and more. 

All are designed for maximum flexibility and low Total Cost of Ownership. 
Because the budgeting process can be a pretty hostile environment, too. 


www.themis.com (510) 252-0870 


USP llli™ VMEbus 
Computer 

Two UltraSPARC® llli 
1.2 GHz CPUs 
4GB 266DDR SDRAM 
per CPU, 8GB total 
Optional TGA3D+™ graphics 
Gigabit Ethernet port 
One 64-bit/66-MHz PMC slot 
Up to three PMC 
expansion slots 
Dual FC-AL ports 
Additional VME- 
backplane access 
Up to 30G shock 
Solaris™ OS 
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Tech Recon 

UAV Control Systems 

Network Issues Drive 
UAV Control Strategies 


Until their onboard processing densities enable near-complete autonomy, communications 
technologies remain a critical issue for Unmanned Aerial Vehicle control systems. 


Jeff Child 
Editor-in-Chief 


A irborne data link rates and processor 
speeds are in a race to enable future 
UAV capabilities. For the near-term, 
U.S. Military strategy is to relay virtually all 
airborne data to the ground and process it 
there for interpretation and decision mak¬ 
ing. But eventually, onboard processing 
power will outstrip data link capabilities and 
allow UAVs to relay the results of their data 
to the ground for decision making. At that 
point, the requirement for data link rates in 
certain applications, particularly imagery 
collection, should drop significantly. 

Tasked to capture and download se¬ 
cure, encrypted surveillance data, today s 
advanced surveillance UAVs require a lot 
of communications overhead (Table 1). If 
processing of data and decision making 
can be performed onboard the UAV itself 
rather than performed via a communica¬ 
tion link with the ground, the more effi¬ 
ciently the craft can be used. 
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Figure 1 

The X-45C unmanned combat air vehicle, a concept aircraft based on the current X-45A, is 
designed to meet both the Air Force’s evolving need for greater range and loiter capability and 
the Navy’s requirements for potential carrier suitability and other Navy-unique needs. The first 
flight of the X-45C air vehicle is scheduled for early this year. (Image courtesy of DARPA.) 
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Tech Recon 


The communications technologies 
used for UAVs call for flexibility, adapt¬ 
ability and cognitive controllability of the 
bandwidth, frequency and information/ 
data flows. This means that the systems 
will be net-centric and that network ser¬ 
vices—like command and control, data 
management and flow control—will have 
to be integrated into the systems and con¬ 
cepts of operations. One way of addressing 
bandwidth and spectrum constraints is by 
reusing certain communications paths in 
new ways. Communications technologies 
might be repartitioned to address apertures, 
RF Front ends, software-defined modems/ 
bandwidth-efficient waveforms, multiple 
signals in space, crossbanding, digital inter¬ 
faces, new communications approaches like 
free space optics, and hybrid approaches. 


because their key technical challenge was 
adequate pointing, acquisition and tracking 
(PAT) technology to ensure the laser link 
was both acquired and maintained. 

Although mature RF systems are 
viewed as lower risk, and therefore at¬ 
tract investment dollars more easily, Mis¬ 
sile Defense Agency funding in the 1990s 
allowed a series of increasingly complex 
demonstrations at Gbit/s rates. The small 
apertures (3 to 5 inches) and widespread 
availability of low-power semiconductor 
lasers explain why lasercom systems typi¬ 
cally weigh 30% to 50% that of compa¬ 
rable RF systems and consume less power. 
The smaller apertures also provide for 
lower signatures, greater security, and 
provide more jam resistance. Although 
lasercom could surpass RF in terms of 


fit for large-scale networked applications 
like UAV communications and control. 
Java’s unique virtual machine, write once, 
run everywhere structure fits the bill per¬ 
fectly for systems like UAVs that must be 
reprogrammed for different mission tasks. 
Last fall, Boeing selected Aonix’s PERC 
real-time embedded Virtual Machine 
(VM) for the Joint Unmanned Combat Air 
Systems’ (J-UCAS) X-45C program. 

The J-UCAS program is a joint De¬ 
fense Advanced Research Projects Agency 
(DARPA), U.S. Air Force and Navy effort 
to demonstrate the technical feasibil¬ 
ity, usefulness and operational value of 
networked unmanned combat vehicles. J- 
UCAS (Figure 1) will employ a Common 
Operating System, integrating the system 
components, which will provide the nec- 


Classes of U.S. Military Reconnaissance UAVs 


Tactical 

Specialized 

Endurance 

Over-the-Hill 

Close Range 

Maritime 

Penetrating 

Medium 

Range 

Long Range 

Dragon Eye 
FPASS 

Hunter 

Shadow 

Pioneer 

Fire Scout 

J-UCAS 

Predator 

Global Hawk 

Raven 





Table 1 

Reconnaissance and surveillance are the main mission of today’s proven UAVs listed here. 
Designed to capture and download secure, encrypted surveillance data, today’s advanced 
surveillance UAVs require a lot of communications overhead. As more processing of data and 
decision making can be performed onboard the UAV itself rather than via a communication 
link with the ground, the craft becomes more efficient and flexible. (Systems not yet fielded 
shown in italics.) 


Data Compression Required 

Meanwhile, data compression re¬ 
mains an important adjunct as long as 
band-limited communications exist, but it 
is unlikely compression algorithms alone 
will solve the near-term throughput re¬ 
quirements of advanced sensors. For now, 
compression is a concession to inadequate 
bandwidth. In the case of radio frequency 
(RF) data links, limited spectrum and the 
requirement to minimize airborne system 
size, weight and power (SWAP) have been 
strong contributors for limiting data rates. 
Rates up to 10 Gbits/s (40 times currently 
fielded capabilities) are considered pos¬ 
sible at current bandwidths by using more 
bandwidth-efficient modulation methods. 
At gigahertz frequencies, however, RF use 
becomes increasingly constrained by fre¬ 
quency congestion. This is especially true 
for the 1-8 GHz range, which covers L, S 
and C bands. Currently fielded digital 
data links provide an efficiency varying 
between 0.92 and 1.5 bps/Hz, where the 
theoretical maximum is 1.92. 

Airborne optical data links, or lasercom, 
will potentially offer data rates two to five or¬ 
ders of magnitude greater than those of the 
best future RF systems. However, lasercom 
data rates have held steady for two decades 


airborne data transfer rate, RF will con¬ 
tinue to dominate at the lower altitudes 
for some time into the future because 
of its better all-weather capability. Fore¬ 
casters of both technologies expect that 
RF and optical technology development 
should continue to progress out to 2025. 

Java Suited for UAVs 

The networking, security and porta¬ 
bility of the Java language make it a natural 


essary software and services that enable 
system functionality, while minimiz¬ 
ing the impact of platform constraints. 
High-performance unmanned air ve¬ 
hicles complete with intelligent weapon 
systems are being designed to suppress 
enemy air defenses, provide surveillance 
and execute precision air strikes within 
the emerging global command and con¬ 
trol architecture. II 
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From $5 to 3.6 GFLOPS, 
your DSP job just got easier. 

Worried about rounding errors in your 16-bit arithmetic? Anxious 
about noise in your frequency domain processing? What about blowing 
your project schedule as you move your floating-point concept to 
fixed-point implementation? Analog Devices SHARC® and TigerSHARC® 
Processors solve your most frustrating numeric DSP challenges. Now 
you can really perform. 

For more than 10 years, SHARC has dominated the floating-point 
DSP market, delivering exceptional core and memory performance 
complemented by outstanding I/O throughput. At 319 MFLOPS 
per dollar, the SHARC family makes floating point more accessible 
than ever. And for high performance multiprocessing, TigerSHARC 
Processors deliver GFLOPS performance with glueless, 1 Gbyte/sec 
multiprocessing link ports, and 24 Mbits on-chip memory. 

If you’re ready to speed your time to market and showcase your 
design’s real potential, Analog Devices SHARC and TigerSHARC 
Processors deliver floating-point performance—and performance 
density—like never before. 
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“Floating-point processing essentially eliminates 
concerns about dynamic range and ensures 
precision in the most intensive and demanding 
signal processing tasks—but it’s been an 
expensive alternative in terms of both cost and 
power. Architectural advances are now making 
this capability far more widely accessible.” 

— Dr. Alan Oppenheim 

Ford Professor of Engineering 
Massachusetts Institute of Technology 


SHARC Advantages 

► Broad portfolio of code- and pin- 
compatible processors starting at 
$5 and providing 2.4 GFLOPS of 
signal processing performance 

► High precision computation 
enabled by SHARC’s 32-bit fixed- 
and floating-point architecture 

► Up to 400 MHz core instruction rate 

► Single-Instruction Multiple-Data 
(SIMD) computation architecture 

► Simplified system design and 
lower system cost via a wide array 
of integrated peripherals 

TigerSHARC Advantages 

► Optimal balance of computational 
performance, large on-chip memory, 
and I/O bandwidth maximizes 
sustainable FFT performance 

► Memory integration up to 24 Mbits 
accessible at core frequency 
enables internal execution of FFTs 
of 64 K points maximum 

► Glueless, scalable multiprocessing 
capability with 5 Gbytes/sec 
aggregate throughput 

► Interlocked pipeline for 
“out-of-the-box” execution 
of ported workstation code 

► 24 Mbits of on-chip RAM- 
three times more than the 
closest competition 



Mackie TT24™ Digital Live Console 

Mackie uses SHARC’s on-board DSP power 
to provide audio dynamics, equalization, and 
effects processing in a way that’s practical, 
intuitive, and fast enough for live sound. 



BMW M5 Series 

BMW chose SHARC Processors for control 
of its sophisticated 500 hp V-10 motor. The 
V-10 engine control unit performs an amazing 
200 million calculations per second to ensure 
optimal performance. 



R&S® Radio Communication Tester CMU 

With ADI floating-point processors, 

Rohde & Schwarz provides a versatile mobile 
radio test platform that conforms to multiple 
international standards and delivers maximum 
measurement speed for extensive testing of 
current and future mobile radio networks. 



iCyt™ Cell Separation Instrument 

TigerSHARC Processors are used in a 
high throughput, biological cell separation 
instrument designed and built by iCyt 
Visionary Bioscience, Inc. while utilizing 
Bittware’s TigerSHARC development boards. 
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HARTEK 



Pom for III low lecliology 


Advanced power converters... 
for advanced performance systems 



Synchrony able 
Re mete Turn on / Output Status (TTLJ 
Output Voltage Trim 
Output Overvoltage Protection 
Output Overcurrent Protection 
Over Temperature Protection 
Fixed Frequency (500kHz) Conversion 
1.45 x 2.28 x .50 inches 


CB75S 7SW DC/DC CONVERTER 


Martek Power Abbott 

ISO 900t:?000 Registered 
£-ma il: sa I c s.mi>a@ma ric kpowa r.c om 
Web: www.in3uekpowerabbottxom 


2727 S. La Cicnega Blwd. 

Los Angeles. CA 90034 U.S.A. 
Tel: 310.202.8320 











Custom 

Power 

Vicor Integration 
Architects can meet 
your specific power 
requirements 

• Unique power systems 

• Quick turnaround 

• Cost effective solutions 


Vicor Integration Architects (VIAs) provide custom power solutions 
for communications, industrial, datacom, test equipment, medical 
diagnostics, and military (COTS). Using the extensive Vicor 
line of DC-DC converters in a modular, building-block design 
approach, VIAs offer complete solutions to unique power 
requirements in the shortest possible time. Each VIA 
maintains the flexibility of a small entrepreneurial 
company, while taking advantage of the technical 
and business resources of Vicor to deal effectively 
with the most challenging power problems. N 

Whether you are looking for component, 
configurable or custom power solutions, you’ll 
find plenty to choose from at Vicor. And 
global technical support is included, too. 

Call 800-927-9474 to talk with a Vicor 
Applications Engineer, or visit our website at: 



vicorpower.com 
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LYNUXWORKS 

L/ 


Better than ever and ready 
for action, LynxOS-178 
once again raises the 
bar on standards- 
based development. 

LynxOS-178—the only DO-178B 
certifiable, completely POSIX- 
compliant RTOS - now fully 
meets the latest ARINC-653 
requirements. 

The best gets even better 
When it comes to mission-critical appli¬ 
cations, they say you’re only as safe as 
your embedded operating system. We at 
LynuxWorks® agree wholeheartedly. 

That’s why LynxOS-178® is the only 
POSIX®-compliant RTOS that provides 
developers with spatial and temporal 
partitioning in accordance with the 
ARINC-653 standard. Now you’ve got 
even more reasons to use LynxOS-178 
for all of your mission-critical applications. 

Further extending the value 
that LynxOS-178 brings to 
embedded systems develop¬ 
ment, ARINC-653, along with 
DO-178B, delivers significant 
software life cycle benefits 
to the avionics industry . 


Visit us on the web at www.lynuxworks.com 
or call us at 1-800-255-5969 



COTS 


Get Connected with companies and 
products featured in this section. 

www.cotsjournalonline.com/getconnected 


Products 


PowerPC SBC and DSP Engine Are First to Offer 
VITA 46 

The much anticipated VITA 46 specification—now given the 
marketing name: VPX—is a high-speed serial interconnect with a form- 
factor and feature set specifically crafted for next-generation military/ 
aerospace applications. At last month’s Bus & Board conference, Curtiss- 
Wright Controls Embedded Computing introduced its first two VPX- 
based boards: the VPX6-185, a PowerPC-based single board computer 
and the CHAMP-AV6, a VPX-based DSP engine. 

The 6U VPX6-185 provides a nominal backplane bandwidth of 8 
Gbytes/s via four Advanced Switching Interconnect (ASI) ports, two PCI 
Express VITA 42 XMC/PMC sites, the processing power of Freescale’s 
8641 single/dual-core PowerPC processor, and an extensive list of 
standard features such as Gbit Ethernet, serial ports and mass storage 
interface options. The VPX6-185’s processing engine is the Freescale 8641 
single/dual-core PowerPC device. With its dual integrated 64-bit memory 
controllers, the 8641 offers vastly increased memory performance 
compared to prior generations of PowerPC processors, translating 
directly to reduced execution times for user application software. 

For numeric-intense processing the 8641 offers the powerful Altivec 

instruction set extension, which performs up 
to 8 floating-point operations per cycle. 
For a dual-core device operating 
at 1.5 GHz this results in 24 
GFFOPS of peak floating-point 
performance. 

The CHAMP-AV6 features four 
onboard 8641 single-core PowerPC 
devices. The 8641, FreeScale’s latest Altivec- 
enabled processor, has dual integrated 64-bit 
memory controllers. Multi-processor systems based on 
the CHAMP-AV6 will benefit from the 10 Gbyte/s full duplex bandwidth 
provided by the board’s four Serial RapidIO ports; this represents a 
data throughput rate approximately lOx faster than today’s best VME/ 
StarFabric implementation. Streaming data applications will benefit from 
the board’s 8.5 Gbyte/s memory bandwidth and up to 2 Gbytes of DDR-II 
SDRAM. Pricing for the VPX6-185 starts at $10,500, and pricing for the 
CHAMP-AV6 starts at $16,500. Evaluation units for each will be available 
in Q4 2006. 



PCI-104 Card Integrates Full 1.4 GHz Pentium M 
Solution 

Designed for the laptop market, the Pentium M processor’s blend 
of high performance and low power make it attractive to embedded 
applications. In the front ranks of those embedded users are military 
designers hungry for high levels of compute density in a small form- 
factor. Packing a full-featured Pentium M SBC into a PCI-104 form- 
factor is no easy task. RTD did just that with their new PCI-104 1.4 
GHz Pentium M cpuModule, model number CMX58886PX1400. The 
processor includes 400 MHz source-synchronous Front Side Bus (FSB), 

on-die 2 Mbyte F2 cache and data 
pre-fetch logic. The processor 
features Enhanced Intel SpeedStep 
technology, which enables real¬ 
time dynamic switching between 
multiple voltage and frequency 
points. The video interface is 
provided by an Analog SVGA 
output and an FVDS flat panel 
output. The two outputs are 
independent, and can display 
separate images and display 
timings. Maximum resolution is 
2048 x 1536. 

Among the high-speed peripheral connections onboard is a USB 
2.0 port, with up to 480 Mbit/s data throughput. An ATA-100/66/33 
IDE controller provides a fast connection to the hard drive. Network 
connectivity is provided by an integrated 10/100 Mbit/s Ethernet 
controller. Other features include two RS-232/422/485 COM ports, 
Parallel Port and AC97 audio. Also featured is a BIOS Extension socket 
that allows a DiskOnChip to be attached to the board, either socketed or 
soldered. A MultiPort can be configured as a standard EPP/ECP parallel 
port, a floppy drive port or an Advanced Digital I/O (aDIO) port. An 
advanced watchdog timer is provided that can generate and interrupt or 
reset when the timer expires. 512 Mbytes SDRAM are soldered directly 
to the board for high-vibration resistance. The Pentium M module’s 
operating temperature is -20° to 70°C and extended temperature is 
available in fanless IDAN, HiDAN and HiDAN-plus rugged enclosures. 
The CMX58886PX1400 board is priced at $2,850 in OEM quantities. 



Curtiss-Wright Controls Embedded Computing, Leesburg, VA. 
(703) 779-7800. [www.cwcembedded.com]. 


RTD Embedded Technologies, State College, PA. (814) 234-8087. 
[www.rtd.com]. 



24-Port CompactPCI Managed GbE Switch is Conduction Cooled 

Ethernet is a de facto standard in both commercial and defense systems, but military applications often 
have special needs, such as extended operating ranges. With this in mind, GE Fanuc has introduced 
the CP920-24/M, a CompactPCI Layer 2/3 managed Gigabit Ethernet switch that is conduction 
cooled. 

The CP920-24/M offers full Layer 2/3 management capabilities via SNMP, Telnet or a Web server 
interface, and features extended operating temperatures of -40° to +85°C. It also supports higher Layers 
4-7 if required. An extension of GE Fanuc’s CP920 product family, the switch is based on the Broadcom 
BCM5690 Gigabit Ethernet switch chip and Motorola’s XPC8240 processor. 

The CP920-24/M is fully compliant with PICMG 2.16 and offers 24 rear I/O ports, making it ideal for extensive 
Ethernet connectivity in harsh environments. Pricing starts at $8,500. 


GE Fanuc Embedded Systems, Huntsville, AL. (256) 880-0444. [www.gefanuc.com]. 
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Transceiver Platform Aids Military Radio 
Development 

Thanks to sophisticated development tools and 
solutions on the market, military system designers no 
longer have to start from scratch—even when designing 
something as complex as a military radio. Satisfying 
such needs, Pentek has unveiled the latest member of 
its RTS 2500 development platform systems for real¬ 
time wideband data acquisition, signal processing and 
recording. The RTS 2502 adds playback capability to 
the family, using the same data-capture front end as the company’s 
popular RTS 2501 and adding four D/A channels with two up-converters for playback. The unit 
comes preconfigured as a data recording system with a graphical user interface (GUI) to make the 
RTS 2502 ready to use out-of-the-box. The RTS 2502 is a fully programmable development platform 
that targets transceiver applications such as military radios and commercial wireless base stations. 

As with other members of the RTS 2500 family, Pentek’s SystemFlow software allows developers 
to easily customize features, interfaces and operations. The software’s modular design includes code 
for the data acquisition system as well as user control software for the GUI on the host PC. An RTS 
2502 base system starts at $29,995 for hardware only and $41,495 with bundled SystemFlow and 
GateFlow software. 

Pentek, Upper Saddle River, NJ. (201) 818-5900. [www.pentek.com]. 

Seven-Slot 3U cPCI System Aims at Mobile Apps 

Embedded computers must meet special requirements when they’re tasked to ride aboard 
military vehicles. Aimed at just such applications, Inova Computers has rolled out its Hercules 
industrial computer. Designed for the most rigorous of transportation applications, this rugged 
7-slot, 3U CompactPCI system goes to great lengths to maintain system integrity in both hardware 
and software in order to prevent unexpected failures. It features a special aluminum heat sink, 

for example, that conducts heat away from a high- 
frequency CPU to the chassis walls, where it is 
safely dissipated through a set of cooling fins. 

Running Windows XP Embedded, Hercules 
comes equipped with a CPU board with either a 1 
GHz ULV (Ultra-Low Voltage) Celeron M or 1.4 
GHz Pentium M; an intelligent PSU (power supply 
unit) board providing 3.3V at 4A, 5.1V at 6A and 
12V at 0.25A; and five vacant backplane slots. 
Hercules has a standard -20° to +50°C operating 
temperature range (-40° to +85°C optional), and it’s 
comfortable with non-condensing humidity up to 95% at 
40°C. The system is screened against EMI emission and immune to 
EMI from external sources. In OEM quantities, Hercules pricing begins at $1,675 each. 

Inova Computers, Glendale, AZ. (602) 863-0726. [www.inova-computers.com]. 





Eclipse Tool Targets Mission- 
Critical Software 

Military embedded software projects 
are getting ever more complex. To help get 
control over such beasts, Lattix announced the 
availability of Lattix LDM for Eclipse as part 
of the new 2.5 version of Lattix LDM. With 
this new Eclipse plug-in, Lattix further extends 
the developers’ capabilities to visualize and 
maintain the architecture during application 
development by delivering the power of 
Lightweight Dependency Models (LDM) 
to formalize, communicate and control the 
architecture of Eclipse projects. 

Lattix LDM for Eclipse uses a dependency 
structure matrix for a highly compact and 
scaleable representation of the entire system. 
With the Lightweight Dependency Model 
approach, architects and developers can 
analyze their architecture in detail, edit the 
structure to create what-if scenarios and 
then specify design rules to formalize and 
communicate that architecture to the entire 
development organization. The product 
features the capability to seamlessly go from 
the big picture to the detail, select a subsystem 
and examine the code associated with its 
dependencies. Lattix LDM for Eclipse and 
Lattix LDM v2.5 are immediately available for 
Java and C/C++, with prices starting at $995 
per developer license. 

Lattix, Andover, MA. (978) 474-5022. 
[www.lattix.com]. 


SoC Serves Up Complete Data Recording Solution 

Advanced applications such as UAVs, signals intelligence, imaging, and surveillance applications all have 
something in common. They all put issues of weight, power and size as top priorities. TEK Microsystems and 
QinetiQ Real-Time Embedded Systems teamed up to address exactly those needs with their latest product 
developed as a result of the alliance between the companies. Called the JazzStore SoC, the product is a complete 
data recording solution available as a cc System-on-a-Chip.” 

Lirmware used in the JazzStore SoC utilizes the unique Tekmicro real-time LAT32 file system, which enables 
users to swap out a disk and simply mount it on a PC for review, analysis and playback if required. JazzStore SoC 
includes a QinetiQ-developed Libre Channel core that takes advantage of the PowerPC 405 processors present 
within a Xilinx Virtex II Pro LPGA. All JazzStore components, including enclosures and RAIDs, are available 
in commercial grade as well as ruggedized versions for harsh environments. Under a commercial alliance, TEK 
Microsystems and QinetiQ jointly develop, market and sell high-performance carrier, payload, PMC/XMC and 
computer boards in the United States. The JazzStore SoC is available today as an add-on option and is priced at $5,000. 

QinetiQ, Farnborough, Hampshire, UK. +44 (0)8700 100 942. [www.qinetiq.com]. 

TEK Microsystems, Chelmsford, MA. USA. (978) 244.9200. [www.tekmicro.com]. 
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VME Carriers Blend FPGAs and Serial RapidIO 

Applications such as synthetic aperture and phased array radar, software defined radio and SIGINT have an 
endless appetite for DSP processing and data throughput. Feeding that need, Micro Memory has introduced 
the CoSine-on-Othello MM15xO (shown) and MM-16xO VME carriers for FPGA processing on serial switch 
fabrics. The MM-1500 and MM-1600D are the first VME boards to include the Xilinx V-4 SX and V-4 LX series 
of FPGAs. The boards both feature two high-speed mezzanine sites, each of which can be configured for a PMC 
or XMC. Configured for PMC support, each PCI bus can operate in PCI 2.3 mode at up to 66 MHz or in PCI-X 
mode at up to 133 MHz. While configured for XMCs, the sites can support the Aurora protocol or Serial RapidIO 
x4. 

Both boards include two independent CoSine Compute Nodes, which consist of two interface ports, two 
embedded PowerPC processors, a CoSine Companion Device (V-4 SX55 or V-4 LX160), seven independent 
memory arrays and two processor programmable flash arrays. Available in air-cooled and conduction-cooled 
models, the boards are designed for optimal heat dissipation and deployment in environments that undergo severe shock and vibration. Initial list 
pricing for Micro Memory’s CoSine-on-Othello MM15xO and MM-16xO VME carriers is $34,500 per unit. 

Micro Memory, Chatsworth, CA. (818) 998-0070. [www.micromemory.com]. 




Single-Chip Radio Is Designed for 
WiMAX 

Enticed by the idea of a long-range 
wireless datalink technology that’s 
almost certain to gain widespread 
commercial acceptance, military 
technology decision makers are 
keeping a close eye on the WiMAX 
802.16 standard. For its part, Atmel has 
announced the first of its MAX-Link 
' series of transceivers designed specifically 
for WiMAX applications. The AT86RF535A 
is a single-chip radio operating at 3.5 GHz 
with multiple bandwidth options. Additional members of the MAX-Link 
family are being developed to cover other WiMAX frequency bands and 
will interface with multiple baseband vendors. 

These devices combine a low-noise amplifier, power amplifier driver, 
receive/transmit mixer, receive/transmit filters, voltage-controlled 
oscillator, synthesizer, receive gain control and transmit power control, 
all completely digitally governed. All of the transceivers will provide 
excellent RF performance with low current consumption and a small die 
size. The AT86RF535A is available now to select customers. Production 
volumes will be available early in the second quarter of 2006. Pricing is 
$18 in quantities of 10,000. 

Atmel, San Jose, CA. (408) 441-0311. [www.atmel.com]. 


Pentium M cPCI SBC Offers Rich Set of I/O 

Because military programs have such long life cycles, system designers 
want to use the most up-to-date processor and I/O technologies available. 
Feeding that need, SBS Technologies has added the 6U CompactPCI 
CE9 to its line of SBCs. Using a 1.8 GHz Intel Pentium M processor, 
the CE9 integrates up to 2 Gbytes of 333 MHz DDR SDRAM with ECC 
and features a 400 MHz system bus to processor. This SBC can be used 
in a system or non-system slot within a CompactPCI backplane. The 
company’s Ready Driver VxWorks software ensures that the CE9 will 
integrate easily with systems applications designed with SBS Technologies’ 
SBCs such as the CP9, CR9 and CT9. 

Providing abundant I/O, the CE9 includes 
dual Gbit Ethernet ports, two serial 
I/O ports, four USB 2.0 ports 
and a CompactFlash or 
2.5-inch hard disk. For 
system designers needing 
additional I/O capability, 
the CE9 includes a PMC site that 
supports the IEEE 1386.1 standard, 
allowing system designers high flexibility 
for expanding I/O capability with SBS 
Technologies’ extensive line of WAN and LAN I/O PMC modules. The 
CE9 pricing starts at $1,730 in OEM quantities and is available now. 

SBS Technologies, Albuquerque, NM. (505) 875-0600. [www.sbs.com]. 



1533 Cards Marry PCI-X and XScale CPUs 

Old it may be, but the MIL-STD-1553 bus standard remains a popular, reliable solution as a 
deterministic control interface technology. AIM-USA continues to support 1553 fans with its new 
pair of fourth-generation, PCI-X-compatible cards for test, simulation and monitoring applications. 
The APX1553-2 is a dual stream, dual redundant card while the APX1553-1 is a single stream, dual 
redundant card. Both are provided on a PCI-X-compatible, short-length card format. The APX1553 
cards are available as Full Function, Single Function and Simulator-only versions and include an onboard 
IRIG-B time code generator/decoder and can monitor/stimulate up to eight discrete I/O signals. 

The new APX1553 cards offer unparalleled performance by using one or two 400 MHz XScale Processors for 
the BIUs (Bus Interface Units) and an additional 400 MHz Intel IOP80219 Application Support Processor. Global 
memory from 1 to 4 Mbytes is provided plus 128 Mbytes of application support processor memory. An onboard IRIG-B time 
generator/decoder is included, having a sinusoidal output and free wheeling mode for time tag synchronization on the system 
level using one or more APX1553 cards. Both boards are able to stimulate/monitor eight general-purpose discrete I/O (GPIO) 
signals. 

AIM-USA, Elkhorn, NE. (866) AIM-1553, [www.aim-online.com]. 
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Military Embedded Electronics 
6 Computing Conference 

May 16th and 17th, 2006 I Hyatt Long Beach, Calif. 



Focusing on the unique needs of 
both embedded users and suppliers 


MEECC is an essential and proven forum for uniformed 
and non-uniformed persons engaged in the design, 
development, deployment and support of electronics and 
computers for the military - from components through 
complete electronic systems. Here you’ll find: 

The latest technology challenges examined as well as 
planning and support issues. 

Best ways to manage the rapid change in technology - 
providing the latest and most complete information that 
is often the key to a program’s success. 

A unique opportunity for users to influence suppliers as 
to their needs, and suppliers to develop an effective 
product strategy. 


The show will feature a range of technical and 
strategic planning tracks: 

COOLcon — Focusing on technology to control the heat generated 
by components, boards and systems. 

New Embedded Products — The latest embedded electronics and 
computer products. 

Military Programs Update — An opportunity to obtain the 
latest insight into issues and opportunities affecting the embedded 
electronics community. 

And More... 

Building on last year’s success of 32 featured speakers, 
14 industry editors and the introduction of 14 never- 
before-seen embedded products; MEECC 2006 promises 
more information, insight from more media experts and 
the newest advances in technology. 


Keynote Speaker 
Dr. Robert F. Leheny, 

Deputy Director, Defense Advanced Research Projects 
Agency (DARPA). 

Also ... 

Three panels of powerful decision-makers in the 
embedded computing industry, expressing their 
views of the industry’s needs, concerns and future: 

User Panel - Senior personnel from the military 
and primes 

Industry Advocates Panel - Government 
agencies, pundits and technology editors 
Supplier Panel - Senior personnel from leading 
embedded suppliers 



For more information see www.meecc.com 
Register today. Attendance is limited. 


Brought to you by VMEbus International Trade Association (VITA). All information is preliminary and subject to change. 
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AMC Modules 
Provide SATA 
and SAS 

Storage Solutions 

AMC and MicroTCA are 
gaining the interest of military 
designers. But in order to gain 
acceptance there needs to be a 
broad set of AMC product functions 
available, and that includes storage. SANBlaze Technology 
has rolled out the first in a series of Advanced Mezzanine (AMC)-based 
products. The SB-AMC-HD is an AMC hard drive module providing 
storage options for AdvancedTCA and MicroTCA-based platforms. The 
modules are available with either a single SATA or SAS drive, in varying 
sizes. SATA-based options provide for storage up to 100 Gbytes, as well 
as an extended duty drive option. SAS versions of the product deliver 36 
Gbyte or 73 Gbyte options, providing a higher performance, more robust 
storage solution than SATA, when required. 

By offering two drive interfaces, as well as a range of capacity options, 
the SANBlaze SB-AMC-HD family will be able to address most embedded 
system storage design requirements. Compliance to AMC.O and AMC.3 
standards, as well as integrated IPMI support, ensures that the product 
integrates easily into ATCA and MicroTCA-based designs. The SANBlaze 
SB-AMC-HD modules support all major operating systems. Single piece 
pricing begins at $695, and varies with hard drive capacity options. 

SANBlaze Technology, Maynard, MA. (978) 897-1888. 
[www.sanblaze.com]. 


Synchro/Resolver Instrument Is LXI-Compatible 

Gone are the days when military systems designers had to make their 
own custom measurement instruments. There’s a rich set of high- 
performance instruments available off-the-shelf for most any need. An 
example is North Atlantic Industries (NAI) new synchro/resolver angle 
measurement instrument. The model 8810A provides fully independent 

dual-inputs, high- 
resolution touch screen 
controls, 0.001-degree 
resolution, 0.004-degree 
accuracy and autoranging 
inputs. The unit also 
offers an optional 2.2 
VA reference supply, LXI 
compatibility, 47 Hz to 
20 KHz operating frequency, auto-phase 
correction, and interface compatibility with 
Ethernet, USB, IEEE-488 and parallel ports. 

The unit automatically accepts and displays input voltages from 1.0 
to 90 VL-L and Reference voltages from 2 to 115 Vrms over a broad 
frequency range of 47 Hz to 20 KHz. The use of an intelligent DSP design 
eliminates push buttons and allows all programming to be done either 
via an integrated touch screen or a mouse interface. The 8810A can be set 
up to measure two independent angle inputs or multi-speed Synchros or 
Resolvers. The 8810A is available with an operating temperature range of 
0° to +70°C. Its power supply requirement is 85 Vrms to 265 Vrms, 47 to 
440 Hz. Pricing for 100 pieces starts at $5,000 each. 

North Atlantic Industries, Bohemia, NY. (631) 567-1100. 
[www.naii.com]. 
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• VXS I/O Controller Offers XMC/PMC and Fibre Channel 

The list of applications that require a mix of real-time multiprocessing with high-speed serial 
communications is long. Everything from ELINT, COMINT, SIGINT, SAR (radar) to MTI, SDR and numerous 
recording applications fall into that category. Designed for just those needs, VMETRO offers the Phoenix M6000 
single board computer and VXS-enabled I/O controller that features intelligent PMC/XMC carrier and system 
controller functions. Dual Switched PCI Express x8 XMC sites enable users to high-performance connectivity by 
easily integrating XMC modules into a VXS/VME environment. 

The Phoenix M6000 also incorporates traditional PMC sites with independent PCI-X local buses for maximum 
performance and flexibility. Additional I/O is available via Gbit Ethernet, RS-232, RS-422 and the VME P2 
connector. In addition, the dual onboard 4 Gbit/s Fibre Channel interfaces are capable of up to 800 Mbyte/s I/O 
bandwidth directly for powerful storage, recording and playback as well as other Fibre Channel applications. 

An optional TransComm communications toolkit for use with the Phoenix PowerPC and FPGA-based products 
provides a set of software and firmware components and utilities. This includes a communications harness for PowerPC to PowerPC, FPGA to FPGA 
and FPGA to PowerPC communications. Pricing for the board starts at $7,995. 

VMETRO, Houston, TX. (281) 584-0728. [www.vmetro.com]. 




1.8 GHz Intel Pentium M Climbs 
Aboard 3U cPCI 

Compact PCI, particularly its 
3U flavor, has secured a 
considerable following 


among military system 
designers. For space, weight 
and power-constrained 
applications—like UAVs for example—it has an 
edge over other currently available options. Concurrent 
Technologies’ latest 3U CompactPCI offering is a single board computer 
supporting the Intel 1.8 GHz or 1.6 GHz Pentium M, or the Intel 1.0 GHz 
Celeron M processors. The TP 30x/32x family combines the performance 
of the Pentium M processor with the Intel 855GME GMCH chipset and 
up to 1 Gbyte of soldered 333 MHz DDR SDRAM. Additional features 
include dual EIDE ATA100, dual Serial ATA150, dual Gigabit Ethernet, 
stereo audio and graphics interfaces. 

The TP 30x/32x embraces all of the benefits of the 3U form-factor, and 
the board is hot-swap-capable. For harsher applications, operation over 
-40° to +85°C or -25° to +70°C temperature ranges is supported using 
the 1.0 GHz Celeron M processor. A 2048 x 1536 front panel graphics 
interface is implemented using the Intel 855GME GMCH and includes 
a 1400 x 1050 rear panel DVI-D interface. Prices start at approximately 
$2,400. 

Concurrent Technologies, Ann Arbor, ML (734) 971-6309. 
[www.gocct.com]. 


PXI Interface Controller Aims at Test & 
Measurement 



High-performance PXI test and measurement systems require easy, 
drop-in system configuration for compatibility with existing test and 
measurement applications. ADLINK Technology’s PXI IEEE 488 interface 
controller card was designed with that 
ease in mind. >4* 

The PXI IEEE 488 interface controller 
card is a PXI-bus GPIB card that supports 
application development environments 
such as VB, VC++, Delphi, LabVIEW 
and TestExec. Windows 98/NT/2000/ 

XP is supported, and the card’s driver 
library is compatible with industry- 
standard VISA and instrumentation 
protocols. Suitable for most PXI 
platforms, the PXI IEEE 488 
supports a 32-bit, 3.3V or 5V PXI 
bus. It provides an interface between 
GPIB instruments and PXI-equipped systems compliant with IEEE488.1 
and IEEE488.2 standards. 

One Kbyte of onboard FIFO for read/write operations and a high-speed 
bus, accelerated by an onboard CPLD, results in a maximum data transfer 
rate of 1.5 Mbytes/s for high-volume data transfers. The card is priced at 
$345 and is available from stock with volume discounts. 


ADLINK Technology, Irvine, CA. (866) 423-5465. [www.adlink.com]. 



Compact, Rugged Panel Computer Targets Mission-Critical Apps 

The mission-critical monitoring systems used in defense and homeland security applications demand 
high performance and reliable operation. The ARP-2606AP LCD panel computer from Arista was designed 
with those needs in mind. 

Equipped with a 6.4-in. LCD and a 3.5-in. embedded board that incorporates a VIA Eden 667 MHz 
processor, the ARP-2606AP is ideal for facility monitoring and environmental monitoring. System memory 
for the unit is one 144-pin SO-DIMM socket with up to 512 Mbytes. The Local Area Network (LAN) uses a 
Realtek 8139 C PCI PnP Base-T Ethernet controller. Video support features a built-in VGA controller with 
up to 32 Mbytes of shared memory for display. 

The system comes with three RS-232 ports, a 4-wire resistive touch screen and an optional PCMCIA slot for 
wireless applications. In addition, the ARP-2606AP has an onboard CompactFlash Type-1 socket, an optional 
2.5-in. HDD and a 16-bit PC/104 extension connector. Pricing for the ARP-2606AP series starts at $1,000. 

Arista, Camarillo, CA. (510) 266-1800. [www.aristaipc.com]. 
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Managed 24-Port Gigabit Ethernet Switch Supports IPv6 

A key requirement of future programs within the DoD’s Global Information Grid is the support of IPv6 for 
network-centric warfare. A 24-port Gigabit Ethernet switch from Radstone Embedded Computing that 
provides fully managed Layer 2/3 switching also supports IPv6. 

With a non-blocking shared memory architecture, the CPX24 features the standard 24 copper GbE 
ports. Twenty of the ports are PICMG 2.16-compliant, and the other four are available through an 
optional high-speed J4/J41 connector. All 24 ports can be converted to fiber via a mix of onboard optics 
and Radstone’s OXB20 Optical Expansion Board, allowing operation over long distances or in electrically 
noisy environments. Two externally available 10 GbE ports allow two CPX24s to be coupled as a 48-port GbE 
switch. 

Additional flexibility can be provided by bringing out the two 10 GbE ports to a separate, optional 10 GbE 
expansion board for very fast subsystem I/O. IPv6 support delivers expanded available IP address space (128-bit addressing) and improved end-to-end 
security, facilitating mobile communications, enhancing quality of service (QoS) and easing system management. The CPX24 can be ordered in any of 
five ruggedization levels. Price for a single, level-one unit is $7,380. 

Radstone Embedded Computing, Towcester, UK. +44 (0) 1327 359444. [www.radstone.com]. 




Module Connects GPS 
Receivers with Bluetooth- 
Enabled Computer 
Controllers 

During field operations, 
warfighters need to quickly set 
up wireless computer connectivity for 
multiple purposes, without worrying about 
ease of movement and tangled or damaged cables. A tiny 
module from NavCom makes this a done deal by providing wireless 
control and logging of up to 10 Hz position records in a Bluetooth-enabled 
computer controller. 

The TruBlu wireless transceiver enables cable-free communications 
between Bluetooth-enabled computer controllers and NavCom’s GPS 
receivers equipped with the latest 26-channel NCT-2100D GPS engine. 

The module is FCC and CE certified when used with NavCom GPS 
receivers. For real-time position/data transfers greater than 10 Hz, and for 
downloading the internal memory, a serial cable should be used. 

The module is a sealed unit with a water-resistant casing measuring 
only 1 5/8 in. x 1 1/8 in. x 7/8 in. Its range is up to 30 meters, and it is 
powered directly from the GPS unit’s COM port, requiring no additional 
batteries. Pricing is at $395 per unit. 

NavCom Technology, Torrance, CA. (310) 381-2000. 
[www.navcomtech.com]. 


High-Performance SBC Sports 64-bit Dual-Core 
Opteron 

High-demand, compute-intensive military systems need huge amounts 
of processing power in a small space, and the new multicore processors are 
helping to lead the way. A new board based on AMD’s 64-bit single-core 
and dual-core Opteron processors is one of the first to harness that power. 

The CPC5564 from Performance Technologies is a CompactPCI 
compute blade especially suited to the high-end packet 
processing or multi-threaded software found in defense 
1 applications. Two processor options are available: 

single-core 2.2 GHz or dual-core 1.8 GHz. Memory 
options include 2 Gbytes, 4 Gbytes or 8 Gbytes. 

The board features PICMG 2.16 and PICMG 2.9 
compatibility, an onboard managed Ethernet switch, a 
dual Gigabit interface, a PMC (64-bit PCI-X )/XMC 
(PCI Express 8-lane) slot, 4 channels SATA or 1 
channel PATA routed to RTM, an optional onboard 
HDD and USB 2.0 support. 

Designed to run Linux, Solaris and Windows, the 
CPC5564 is available now. Volume pricing starts at 
$2,995. 

Performance Technologies, Rochester, NY. 

(585) 256-0200. [www.pt.com]. 
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Series 4 Data 
Transfer System 


SERIES 4 REMOVABLE FLASH DISK DTU 
CAPABILITIES TO 36 GB 
ETHERNET NAS, USB, SCSI 


704.708.4720 

Fax 704.708.4722 —: 

www. targasystems.com/rfdisk.htm 
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Windows Embedded Windows Server System 
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presented by 



Everyday developers are choosing Microsoft® Windows® 
Embedded for their next great device. 


See for yourself how Microsoft Windows Embedded can help 
you optimize device design, enhance reliability and integration, 
and improve time to market and development costs. 

These sessions include a presentation and technical 
demonstration of the following Microsoft Windows 
Embedded Products, plus time to network at the exhibition. 

® Windows CE 5.0 Win a FREE Portable Media Center! 

® Windows XP Embedded with Service Pack 2 
© Windows Embedded for Point of Service 
© Windows Embedded Server Products 
e Special Guest Presentation by register today www.microsoftembedded.com 



Attend this event and receive a FREE evaluation 
copy of Windows XP Embedded or Windows CE. 



2006 Strategic Locations 


Mountain View, CA 
January 24 


Reston, VA 
April 11 


Redmond, WA 
February 24 

Chicago, IL 
March 21 


Boston, MA 
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Atlanta 
June 20 
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Windows Embedded Partners 


Microsoft Authorized Embedded Distributors 
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Reliability. Scalability. Mobility...on a gateway blade. 


Open architecture drives costs down and performance up. 


Modular VoIP "blades" based around standard, interoperable modules 
like PMC and AdvancedMC reduce costs by limiting the number of unique 
blades that telecom OEMs and carriers have to purchase and stock. 

A softswitch or media gateway controller can be deployed in a minimal 
configuration and scaled up later (to OC-3 and beyond) without replacing 
the whole blade and without taking it offline. SBE provides high-performance 
DSP resource modules that deliver premium carrier class voice processing 
with world-class features using Texas Instruments' DSPs with Telogy 
Software. In addition, these modules support transcoding and transrating 
to enable the integration of voice, video, data, and wireless. 

SBE products are scalable from daughterboard modules to complex 
gateway blades, and provide telecom carriers/service providers 
with a choice of programmable voice platforms featuring SBE's 
line of network interface cards, ranging from T1 and T3 to Gigabit 
Ethernet and IPsec/SSL/WLAN acceleration. Full Linux support 
is available on every board. 
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flexibility on demand I 925-355-2000 I info@sbei.com I www.sbei.com 

























nr Mass Storage Modules 
REDctocK for VMEbus and Com pact PC I* 



ATCA Test 
Extender 
Board Speeds 
Mil Design 
Prototyping 

In order to gain 
full access for testing 
or debugging to a 
circuit card under 

test, the card must come completely out of its card cage or enclosure. A 
new ATCA test extender board from Elma Bustronic extends both the 
power and Intelligent Platform Management Bus (IPMB) signals, to speed 
prototyping. 

With a 10-layer stripline design, the ATCA extender board is designed 
for the fully populated fabric slot (5 ZD connectors, P20 through P24) 
and the power connector J10. The Zone 3 section is served by a blind 
board assembled to Zones 1 and 2 through the frame. The flexible design 
of the Zone 3 area allows customization for a minimum cost, since only 
the blind board must be changed to the required configuration. The 
complete keying system, including the Zone 3 area, is assembled. 

The ATCA extender board has a sturdy metal frame with latching 
handles. The injector/ejector handles provide a secure and reliable 
connection to the chassis. Pricing is under $1,000 in volume, depending 
on configuration. 


Elma Bustronic, Fremont, CA. (510) 490-7388. 
[www.elmabustronic.com]. 



DVD-RW / CD-RW / CDROM 

in VMEbus Form Factor 
with Ultra Wide liCbl LVD interface, 


See the full line of VMEbus single anti 
multi-s]nE mass storage module products .it 

nr call Toll-Free: 800-833-7337 
Rod Rnck Technologies* Inc. — 430-433-3777 


1 GHz Voltage-Controlled SAW Oscillator Targets 
Defense Apps 



When it comes to voltage-controlled SAW oscillators (VCSOs), military 
engineers designing applications such as PLL frequency translation, test 

& measurement, avionics, point-to- 
point and multi-point radios need 
low noise and low phase jitter. 
Crystek Crystals has designed 
the CVCSO-914-1000 using 
FR5 PCB and SAW crystal 
technology to provide a low- 
noise, low-jitter VCSO with 
true SineWave output. 

The oscillator features 
-135 dBc/Hz phase noise at 10 KHz 
offset, and maximum phase jitter of <lps 
RMS (1-sigma) at 12 KHz ~ 80 MHz. The CVCSO- 
914-1000 comes in a 9 x 14 mm SMT package. It uses a 
+5V supply and generates a true sinewave with +7 dBm minimum output 
power and +/- 50 ppm minimum APR pullability. Linearity is ±20% 
maximum, output power is ±10 dBm minimum into a 50-ohm load, and 
start-up time is 2 ms typical, 10 ms maximum. 

The VCSO has no sub-harmonics; second harmonic is -20 dBc typical, 
and -15 dBc maximum. The CVCSO-914-1000 operates from 0° to 70°C. 
Price is $125 in small volumes. 


Crystek Crystals, Ft. Myers, FL. (800) 237-3061. [www.crystek.com]. 



Get Connected with companies and 
products featured in this section. 

www.cotsjournalonline.com/getconnected 


200 WATT COTS AC-DC SWITCHER FOR 
MISSION CRITICAL APPLICATIONS 

ABBOTT’S NEW AS200 MODEL 



• Universal Input with PFC • Meets Mil-Stds 704, 1399, 

• Output voltages from 12VDC D< ^ ^ 

to 28VDC • Meets Mil-S-901, Mil-Std 81 OF 

• Meets Mil-Std 461D, CE101, • Small size (3.5” X 6” X 1.25”) 

CE102 

AbboitH 

TECHNOLOGIES, INC 

1-800-367-8200 

www.abbott-tech.com 
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OPTO I/O Card Targets PC/104 High-I/O, High-Voltage Apps 

Many high-performance, high-voltage defense applications need I/O flexibility as well as excellent signal 
isolation. The new Micro/sys OPTO104 expansion card can accept any combination of digital or analog I/O 
modules, and offers high-voltage isolation options. 

The OPTO104 accommodates eight industry-standard digital or analog OPTO plug-in modules, as well as 
PC/104 CPU or I/O cards. The 4.53-in. x 6.50-in. EPIC form-factor board operates at extended temperature 
ranges of -40° to + 85°C. Up to four boards can be connected in a slave configuration using a 26-wire ribbon 
cable, making 32 available slots for OPTO 22 G4 modules for AC or DC digital I/O, and/or Grayhill G5 
modules for analog I/O. All of these modules offer opto-isolation up to 4000V. 

The board operates at 5V ± 5%. Alternately, a selection of DC/DC converter options allows input voltages 
of 9V to 75V. A user-selectable jumper can bleed off common mode leakage current to the negative inputs 
or to ground to reduce susceptibility to ESD. Onboard or off-board contrast adjustment for the character LCD is also 
provided, as well as a flexible I/O base address range and 16-bit pass-through connector. Price is $375 in single quantities. OEM discounts are available. 


Micro/sys, Montrose, CA. (818) 244-4600. [www.embeddedsys.com]. 


4 Gbit Fibre Channel, 16-Bay SATA-II 
RAID Subsystem Is SAN-Ready 

Military system designers who require high speed, 
high capacity and reliability in storing and accessing data 
are turning more and more often to RAID technology. A 
rugged, 16-bay SATA-II RAID subsystem from Phoenix 
International combines the high performance, reliability 
and scalability of 4 Gigabit Fibre Channel host interfaces 
with the low cost and high capacity of 3 Gbit/s SATA 
drive technology. 

At 400 Mbytes/s, the SAN-ready PES16 SATA-II 
doubles the performance speed of storage area networks 
while maintaining backward compatibility with 1 Gbit 
and2 Gbit systems. The PES16 SATA-IIs enhanced, 
cableless, backplane-based, high-density 3U chassis provides 
massive storage capacity, up to 8 Terabytes, while assuring the highest 
level of data availability. 

The PES16 SATA-II supports advanced enterprise-class RAID features. 
Logical drives, volumes and partitions within it can be configured to use 
any RAID level including RAID 6. Subsystem components include up to 
sixteen 3 Gbit/s SATA-II HDDs and dual-speed fans. Features include a 
Java-based, RAIDWatch, browser-based, GUI manager; hot-swap battery 
backup units for cache memory; SAN-ready LUN filtering and multiple 
logical drive configurations; auto HDD detection; auto rebuild; and hot 
spare and hot swap capability. Pricing starts at $15,000 for a PES16 SATA- 
II subsystem with 4 Terabytes of capacity. 



Phoenix International, Orange, CA. (800) 203-4800. 
[www.phenxint.com]. 


Rugged G5 VME Blade Server Is IBM Clone 

A new 6U VME blade server is a ruggedized version of the IBM G5 
PowerPC JS20 blade design. The PowerNode5 processor SBC from Thales 
Computers provides high performance and full binary compatibility with 
the dual-PPC970 JS20. 

The PowerNode5 features two PPC970FX G5 CPUs operating at 1.6 
GHz, with an operating temperature range of 0° to +55°C. It features up 
to 2 Gbytes of DDR SDRAM ECC memory and peak memory bandwidth 
of 6.4 Gbytes/s as well as peak PCI memory bandwidth of 850 Mbytes/ 
s. For connectivity and expansion, the PowerNode5 includes a 64-bit 

PMC site, a USB port and two 
10/100/1000BASE-T Ethernet 
ports. It supports the PPC64 
version of Linux and includes an 
onboard Serial RapidIO switch 
fabric. 

A pre-integrated version, the 
PowerMP5, is also available, 
with full data transport and 
management software. Both 
Red Hat Linux and Wind 
River VxWorks are supported. 
The PowerNode5 is available in 

both conduction-cooled and convection-cooled versions. Pricing for the 
PowerNode5 starts at $11,260. 

Thales Computers, Raleigh, NC. (919) 231-8000. 
[www.thalescomputers.com]. 



Multi-Interface PCI Serial I/O Board Is RoHS-Compliant 

The need to connect to a variety of interfaces on different data collection devices can put limitations on data 
acquisition in the field. A single-port PCI bus serial I/O adapter card that makes field-selectable connections 
to PLCs, bar code readers and other data collection devices is compliant with the European Union Restriction 
of Hazardous Substances (RoHS) directive. The ULTRA 530.LPCI multi-interface PCI serial I/O board from 
Sealevel Systems offers a selectable RS-232/422/485/530 interface and is universal bus-compatible (3.3V or 
5V). 

Compatibility with MD1 low-profile specifications makes the board especially useful for small form-factor 
applications. Designed using the XR16C850 UART, the ULTRA 530.LPCI supports standard PC data rates and boasts a top speed 
of 921.6 Kbits/s. The board provides a 128-byte FIFO for error-free data communications applications. UART options include a version that 
allows external clocking. SealeveTs RS-485 auto-enable circuit automatically handles RS-485 driver control to facilitate compatibility with 
standard COM drivers. 

The ULTRA 530.LPCI ships with SealeveTs SeaCOM suite of drivers for Windows 95/98/ME/NT/2000/XP. Also included is the WinSSD application 
for testing and diagnostics. Price is $229 in low volumes. A non-RoHS version is also available. 

Sealevel Systems, Liberty, SC. (864) 843-4343. [www.sealevel.com]. 
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Real-Time & Embedded 
computing conference 


Enter a World of Embedded Computing Solutions 
Register now at www.rtecc.com 


Seminars 

Through open-door technical sessions especially for those developing computer systems and time-critical 
applications. Get ahead with sessions on Embedded Linux, VME, PCI Express, ATCA, DSP, FPGA, Java, 
RTOS, SwitchFabric Interconnects, Windows, Wireless Connectivity, and much more. 


Exhibits 

Arranged in a unique setting to talk face-to-face with technical experts. Table-top exhibits make it 
easy to compare technologies, ask probing questions and discover insights that will make a big 
difference in your embedded computing world. 
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Be a part of the magazine that brings you a world of technology solutions 

RTC magazine is the industry’s premier magazine covering a wide range of embedded, board level technologies 
and peripheral components and subsystems. In addition, RTC magazine provides accurate, timely and 
thorough analysis of competing products and technologies so that you can make informed decisions. 
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Coming Next Month 

It’s hard to believe that COTS Journal is now in its 8th year. Over the past eight years, we’ve continued to provide coverage of 
key military technology issues in a way that you can’t find elsewhere. Exemplifying that unique character is our AnnualEnd-of- 
Life Directory. Now in its 7th year, the EOL Directory lists both key DoD organizations and commercial firms involved in solving 
the problems of component obsolescence. Here’s what else we've got on deck for our March issue: 

• Switched Fabrics: Military Update. Switched serial fabric technologies—PCI Express, InfiniBand, Serial RapidIO and others—continue to jockey for posi¬ 
tion as the favorite for high-end military embedded computing applications. This section explores how system designers can benefit from the marriage of 
switched fabrics with embedded computing form-factors like VPX, VXS, Compact PCI Express, MicroTCA and AMC. 

• VME for the Next25 Years. This is the year VME celebrates its 25th birthday. The redoubtable VME bus architecture is keeping ahead of the performance 
curve by riding the wave of the various switched fabrics. As these get rolled into VSO specs such as VITA 41, VITA 42, VITA 46 and others, efforts remain 
to keep VME as compatible as possible with previous-generation boards, backplanes and boxes. This feature section explores the details behind those 
trends and updates readers on the technology trends shaping VME’s future. 

• FPDPand FPDPII Boards. Sometimes simple ideas are the big winners. Such is the case with the Front Panel Data Port (FPDP) interconnect standard. 

Using an inexpensive ribbon cable, FPDP links boards without eating up more that a tiny amount of board space. It’s particularly useful in military applica¬ 
tions like radar and sonar where FPDP is used as the interface to sensor networks. The Tech Focus section updates readers on FPDP/FPDPII trends and 

provides a product album of representative board-level products. 
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COTS 

Editorial 

Jeff Childn Editor-in-Chief 



T he list of reasons why the COTS movement has been proven 
vital and beneficial could fill a pretty hefty book. More 
than a few chapters of such a book ought to be dedicated 
to the role the board-level embedded computing community 
has played in that movement. In particular, that community 
has shown an ability to develop, weed out and then productize 
technologies critical to the military market and do so long be¬ 
fore military system designers know what they want or need. 
It’s becoming clear that serial switched fabrics have emerged as 
the most vivid example along those lines. Like good wine, fab¬ 
ric technologies have been formulated and have fermented their 
way into the rugged embedded computing realm. 

Switched fabric technologies have been around for several 
decades in niche, high-end embedded applications. But even 
when they started to migrate into the mainstream embedded 
computing realm around six or so years ago, the military mar¬ 
ket expressed absolutely zero interest in them, and rightfully so. 
Given the decades-long design cycles in the defense arena, it’s too 
risky to take any long-term development project on an intercon- 


the processing mesh and a total of 112.5 Gbytes/s of aggregate 
throughput within the processing mesh itself. 

Meanwhile, the VITA 46 spec—now dubbed VPX (a more 
marketing-friendly term), promises a more revolutionary up¬ 
grade to military subsystem architectures with high-speed 
switched serial backplanes that support Advanced Switching In¬ 
terconnect (ASI) and Serial RapidlO. Curtiss-Wright’s embed¬ 
ded group announced the first pair of VPX products at the show, 
although the products aren’t scheduled for release until Q4 of 
this year. 

The VME realm isn’t the only arena where switched fabrics 
are making a presence. It’s been a busy year for switched fab¬ 
rics—PCI Express in particular—across all areas of standards- 
based mid- and high-embedded architectures. Targeting the 
military market specifically, PICMG approved the CompactPCI 
Express spec last summer. Making use of the same connector 
specified for ATCA, it provides a migration path for designers 
who use the CompactPCI form-factor but want the added per¬ 
formance of PCI Express. The specification defines the connec- 


The Long Fermentation of Fabrics 


nect scheme that won’t be around in a few years. Indeed, most of 
the current VME systems deployed use the traditional VME64. 
On the other hand, the inherent performance limitations of par¬ 
allel buses like ordinary VME64 and PCI, telegraphed an even¬ 
tual shift toward serial fabrics. 

Fortunately the VME community, to its credit, started the 
ball rolling a couple years ago on the underlying spec develop¬ 
ment to bring serial switched fabrics into the VME space. Among 
those standards currently under development are VITA 41, VITA 
42 and VITA 46. At the Bus and Board conference last month, 
several announcements revolved around fabrics. A teaming of 
Elma Bustronic, TEK Microsystems and QinetiQ unveiled a new 
VXS, VITA 41-based mesh architecture. The companies plan to 
propose the mesh architecture to the VITA Standards Associa¬ 
tion as a new standard to define alternative backplane topologies 
for VXS. 

Elma Bustronic has designed, in collaboration with TEK 
Micro and QinetiQ, a 12-slot chassis to implement the VXS pro¬ 
cessor mesh. The hybrid backplane implements two VME64x 
slots, three VME64x / VXS payload slots and six VXS switch 
slots. Each switch slot implements twenty x4 links for a total of 
25 Gbytes/s per switch slot. The system architecture supports 
up to 7.5 Gbytes/s of throughput between the I/O front end and 


tor, electrical and mechanical requirements of 3U/6U system 
boards, peripheral boards, switch boards and backplanes. 

PICMG also brought the Computer-On-Module (COM) Ex¬ 
press spec under its wing. COM Express is an architecture for in¬ 
tegrating all the components necessary for a bootable host com¬ 
puter, packaged as a super component. Interfaces will provide a 
smooth transition path from legacy parallel interfaces to LVDS 
(Low Voltage Differential Signaling) interfaces. These include 
the move from PCI bus and parallel ATA to PCI Express and Se¬ 
rial ATA. Even the PC/104 community stepped into the world of 
switched fabrics last year with its new EPIC Express spec. 

This broad infiltration of switched fabrics into the embed¬ 
ded board universe comes as no real surprise to us. Like the 
embedded board-level community itself, the editors of COTS 
Journal and its sister publication, RTC magazine, were looking 
at switch fabrics long before they were fashionable. We’ve pub¬ 
lished more articles on all the various switched fabrics—and all 
of their ins and outs—than any publication in the industry. So 
we’ve been on top of the evolution of fabrics all the way through. 
Now that the ever-cautious military market has begun to warm 
to them, it’s clear that switched fabrics have broken free from 
their status as exotic, risky solutions. For us, it’s rewarding to see 
these technologies move into center stage and become real. 11 
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mission support! 


TALK TO U 

800 - 496-5593 



VICOR offers complete COTS power solutions. It starts 
with the widest range of high-density DC-DC converter 
modules available. Military COTS filter modules are 
available to complement the converter modules, offering 
EMI and transient compliance for both DC and AC 
systems. You can choose from user-configurable DC-DC 
power supplies based on converter modules — as well 
as module-based custom solutions. What's more, experi¬ 
enced applications engineers give you world-class 
technical support that stands behind you. And, all Vicor 
products are made in the USA. 


TALK TO US, and you'll find out how you can reap 
the benefits of designing with Vicor high-density DC-DC 
converters. Faster time to market, greater power 
density and performance, and higher reliability. 

Call 800-496-5593 or go to vicorpower.com/cj 
for more information. 
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